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FOREWORD 



The National Commission on the Financing of Postsecondary Education 
has recommended that indicators be developed for assessing the compara- 
tive financial health of educational institutions. Kent Halstead^s study be-'- 
longs to a growing: body of literature that is responding to the Commission's 
recommendations. , - ' f \/ ' r-:^^^^)}- 

The Commission and others have noted that few if any ca|;?^eiit measures 
of inflation in higher education exist, and that no single govenjin^ttt or pri- 
vate agency maintains the sort of statistical indicators we take for granted in 
the measurement of economic and business performance. Why are special 
indicators needed to measure the financial health of colleges and universi- 
ties? Why must specialized indicators of inflation be developed? ^ . 

Higher (Education is a service industry. A key element of service occupa- 
tions is that they are labor-intensive in their method of production, and as a 
result, the rate of productivity improverrient often is slow or nonexistent. 
Although the economics of service industries has been given considerable 
attention, our national economic policy is generally derived from theories 
or notions that center on manufacturing. Thus, the task of measuring pro- 
ductivity in higher education is a special and relatively untouched problem 
involving qualitative and quantitative changes in human input and output. 

Another special problem is our understanding of what should be the 
economics of non-profit organizations. Although postsecondary educatio'n 
counts among its members proprietary profit-seeking institutions," higher 
education as a whole is a nonprofit industry whose objectives to this dlite 
have not been defined in generally accepted ' quantitative terms. Further- 
mpre, there still reigns some confusion and disagreement on what the objec- 
tives of education should be. • 

Finally, the methods of financing higher educatibn differ significantly 
from those of commercial cnterpri.ses. Tie structure of expenditures also 
differs markedly from those encountereri in industry and business. Thus, 
the financing of colleges and universities, both on the side of revenues and^ 
expenditures, requires specialized nomenclatures. ^^^--"^ 

One key finding of all recent higher education inflation stiifdies is that 
colleges and universities have experienced considerably more erosion of pur- 
chasing power than has the general con^jumer. -Although this is not surpris- 
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ing to insiders, the public has sor|ae difficulty assimilating this fact. The 
reason aies in the composition of the institutional market basket which dif- 
iers substantially from the purchases of^he average family. The absence of. 
• an offihial and credible measure of. inflation in higher education makes it 
difficult to argue thi^ point convincinsfiy. 

Furthermore, the lack of an insti^tional price index has affected ad~ 
versely the design of State and Fedei/al policy for higher education. Among 
other things, the underestimation o/ inflation has tepded to lead to under- 
financing It is only recently that Statfe and Federal agencies have begun,c 
to realize that despite ever-increa/ing appropriations, and program expaii" 
s;on, littk.irhpfovement has beerVmade in the real resource^ expended per 

-student. . / ' • ' 

Dr. Halstead refers early in h/s study to some other path-breaking efforts. 
If anything, he understates th/urgency'that has been manifesting itself all 
around. During the last 2 yejlrs alone, a wealth of unpi^blished work has 
been done by college admin/strators in connection with budget and Jong 
range planning, and by graddate students in more theoretical studies. State 
planning and coordinatiWagencies also have done extensive professional 
work in trying to come J grips with the problem of inflation, in higher 

education.^ / " 

Those of us who have /toileci in this particular vineyard share a sort of 
double vision. On the onL hand, we are pleased that others around us have 
taken up the challenge dnd are pushing forward both the methodology and 
our understanding of hdlw inflation has been aflfecting higher education. At ; 
the same time, we are fetruck by a common sense of disappointment at the- 
transient and unofficial character of most of these independent efforts. 
Some public policymakers have criticized sharply the higher education com- 
munity for not producing enough useful information that would help to 
formulate appropriate public policy. Maybe the Halstead study can help 
convince these indiy^uals that the measurement of higher education infla- 
tion is an importantCenough task for ongoing, permanent, and official mon- 
itoring by a public agency. THe\ tjime for ad hoc studies is surely past— the 
'moment for implementing the recommendations made by the National 
^Commission on the Financing of Postsecondary Education is at hand. If Dr. 
Halstead's effort can speed this action it will have served higher education 
well. . , - . 

HANS H. JENNY 

Vice President for Financerdnd Business ^ 
, The College 'of JVooster 
Wooster, Ohio * ■ ' ^ 
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INTRODUCTION 



Price changefj^are important to both producer^ atid consumers, in higher 
education^ Producers— colleges and universities — seek to maintain program 
levels and quality by adjusting their exjxinditures to keep pace with price 
changes. Studtmt consumers are concerned with adequately financing their 
education based on expected tuition and board ^nd room charges. The 
importance o.L pric^ changes has long been rec6gni*/ed by educators to the 
extent that several eiTorts hav'e been made to compile price data in index 
foiTTi.^ Those cdmpiIation.s ••w'^ere usually made as a one-time effort by 
individuals with Ji'mlted resources. Past studies have made little attempt 
to consistently report price-indtx information that could be relied upon 
with" 'confidence by the ' higher education community. The purpose^ of this 
study and its succeeding editions is ^ report higher education price infar- 
mation on a continikrip basis until a more formal effort in 'this direction ik 
initiafpjl by the Federal Gpvernment or by interested private organizations. \ 

The author is indebted to a number of organi-zsations that made available^ 
* diita essential to the Completion of this study. In particular, I would like 
. to recognize the contributions of the American Association oF^ColIege and 
University Prpfessors, '^hc Boeckh Diyision of the American . Appraisal 
Company, the Bureau of Economic Analysis, the Bureau of Labor Statistics, . 
the National Center for\Educ^tional Statistics, the National* Science Foun- 
dation, and t^je Tjniversity of Vyisconsin System. The author also wishes' to 
th'ank Dr. GfRkhard W^nn whose 'Careful critique of a draft of this'^tudy 
" resulted in many improvements. . • 

-^For an cai'ly survey, of \price index comp^ilations see William Wasserman, 
Educatiork Price and Quantity^ Indexes, Syracuse University ' Press, Syracuse, '•J^ew 
York, 1963, pp. UO-122. \ 

For tWQ recent, index corripiiatio'Qs see June O'Neil.', Resource Use in. .Higher .. 
Educaiiori^ Garnegie Commission on Higher Education, Berkeley, .. Calif., 1971 ' 
(Appendix B: "Price Indexes for" Instructional Operating Experfditures"), and 
G. Richard Wynn, Inflation^ Indicators in Liberal ^rts Splleges/ this is -•available 
from Xerox ' University Microfilms (Order No. 75-1399), P.O. Box 1307, Ann ■ 
Arbor, Mich.. 48106. See also **Inflatioi:^ ui the Higher Education Industry," 
Professional Filet Vol. 6, No. 1, January 1975,^ National Association of College and' 
University Business Officers, One'Dupont Circle, Washington, D.C. 20036. ■ \ . 

The Bureau of- Economic Analysis prepares, but does not publish, a. "deflator 
for private higher education and research." 
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TrVe Uses and Limitations of 
Price lncle::es 



A . price index series measures the eflfects of price change, aad price-, 
change only, on a fixed group of consumer items. The ^change in price 
index values from year to year may be interpreted as the change in resources 
required to, offset the efTects of inflation in buying the same kinds and 
amounts of gogds and services previously purchased. For example, if" the 
index series shows a yearly price increase of 6.5 percent, expenditures of 
$1 million in the first year must be increased by an additional $65,000 
in the second'' year to purchase the same resources. 

A price index, if compiled and published i-egularly, serves many* useful 
functions. Most importantly, index values may be projected to estimate tlie 
degree of change in ' expenditure levels that w;ill be necessitated by any 
anticipated price changes. The projected indexes are used to inflate expected 
'*rcal resource" needs to eqxjal required actual dollar future funding require- 
ments. For example, Suppose that on the bps of ^' trend in price index 
values, college and university officials concFude that faculty salaries and 
the cost of supplies, materials, ahd other education inputs will increase 
by about 6 percent f-or the next 3 Wars, This information permits persua- 
sive argumen.t for across-thc-boara increases in' State appropriations of 
at least 6. percent per year to provide equivalent (constant dollar) fixed in- 
•puts to the educational process'. Of course other effects, such as change in. 
enrollment, ^ need to purchase new' types of equipment, and the addition of 
programs, also Avould have ta-be considered ial arriving afestimates^f total 
expenditure requirements: Jlowever, it is helpful for budget officers to know 
"what increase in education expenditures is necessary merely to offset infla- 
tion !n buying the resources used in previous years. 

Past f^xpendituVes rr)ay be cofripared with movements *in a price index 
to ascertain whether expenditures have keg t pace with price level changes. 
For example, suppose that .during the past 5 years current operating 
-expenditures pdr .full-time-equivalent- (FTE) student in a State public 
higher" education s^ysterh increased by 4 percent -each- year,' but a rete- 
>vant "educati'on price index increased 6 ^ percent. Sinc^ the index is 
designed measure the oylrall 'p:ace change in representative inputs, of ^ 
fixed ^qiiantity and quality, this . ctjjmparison suggests that a/ decline hat 
occurred.m the-^ratipSf educatibn i^iputs to students. This may have caused 
some deteHpration in 'the quality t)f education being provided, curtailed o 
certain programsy necessitated '^greafer operating efficiency, or caused some 
combination of these auctions which .would-permi^ lower unit operating^ 
expenditures. In any case the index will havep served to indicate, a disparity 
between increases in prices and m expenditures, the. significance of which 
warrants investigation. . - « " 

Similarly, price indexes nxay be used to deflate dollar incomes to identify, 
trends in funding from difi'crent simrces in terms, 6f their level of real. 



purchasing power. For (\xainpU% tuition, charges or State appropriations 
used for- eciucational a'ncl general purposes by colleges and universities 
may be d|flated by the- Higher Education Price Index (HEPI') to deter- 
mine the extent that income from these sources has increased, to offset 
the effects of inflation on ijristitdtional buying power.^ Furthermore, spe- 
cialized >elQ,vant, subindexes may be used to deflate either : incomes or 
expenditures^?" used for particular purposes. Thus, endowment income 
restricted for new library volumes could be converted to constant purchas- 
ing power by using the price Series for books and periodicals. The new 
acquisition budget could be deflated in the same manner/ ^ , , 

Price ind^;>j;es are used as devices to provide for automatic adjustment 
in administfatiye and <ipntra€tual\transactions. Escalator clauses in union 
contracts have long been used to provide for^aiXtomalic adjustments in 

•:wage ranges to match changes in the Consumer Price Index (tJP'r)r-Ia..a, 
like manher, education price indexes or subindexes could be utilized to 
account for fluctuations in purchasing power by making automatic adjust- 
ments in State appropriations, to public colleges and universities or in 
explaining or justifying increases in tuition at .public or private ii^stitutions. 
Similar adjustments might also be made in student-aid grants, to offset 
rising tuition charges. 

In each of these uses the employment of a fixed weight index fails 

. to correct for changes in the scope and composition of the expenditures 
estimate, whatever the cause. The form of the index holds constant a^/ 
factors other than. fJrice change that might affect th* level of expenditures. 
The riiix-.of inputs/and implicitly the mix of programs^ is held constant 
by fixed weights' corresponding to thejyarious categories of inputs in the 
base period. To. the extent that faculty and researchers frorn year-to-year 
use dijjereni pedagogy, analyses, instrumer^ts, equipment, and materials;, 
or employ different mixes of personnel to accomplish objectives, use of a 
fixed weight index fails to price current actual practice. Also^ the price 
index' does not account for ch?mges in the mix of students; e.g., an increase 
over time in the proportion of graduate to u|idGrgraduate students and 

'the associated higher overall per-student costs would not be reflected by 

■ a price index se^ries. 

• Another characteristic of a price index is that it reflects a pattern of 
consumption for a group pf consumers and not the individual. Also, price 
indexes are slow to respond to changes in the consumer's pattern of con- 

2 For an example of this type of analysis involving- per-studcnt income in actual 
"and cons tan t.tlollars from five .sources (student tuition and fees, Federal Govern^nent 
appropriations, StatQ^^n<i Ideal government appropriatiions, endwment income, and 
. private gifts), by ^.ontrol and type of institution, for academic years 1965-66 

■ through 1971-72, see D. Kent Halstead, Statewide Planning in Higher Education, 
U.S. Department of Health, Education, an^TVelfar^T, Office of Education, U.S. 
Government Printing Office, Washington, D.C. 1974 (Appendix C, "College and 
University Fina"ncial^ Data"). ^ ' ' 
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sunijptlon, TlK^se eh \ract(M-istic.s niake price indr.x(^s kast valuable to 
individual consumers whose buying patterns difT(^r markedly from die 
norm and for those consumers who frequently alter what they purchase 
in response to changing needs and tastes. 

To keep these limitatioii.s ui mind; it is helpful to ' describe .the index 
series as a ''fixed input price iiide^.'V Remembering this description further 
directs attention iiway from outputs, and productivity changes which are 
not considered unless reflected in production-costs or. transaction prices. - 

The most common misuse of price indexes is to apply them to data or 
situations they were. not designed to cover. The real need in many instances 
to convert actual or rurrent-dollar figures to a constant-dollar basis and- 
the easy mathematical opqration:involved tempts many persons unfamiliar 
with price indexes to s(^lect any- available index for that purpose. They 
may rationalize their, choice in the rnistaken belief that prices of all items 
move more or less uniformly m the economy. Such is . not the case, how- 
ever, with the many goods and services in our economy Showing consid- 
,eral)le variability in price patterns. Thus, an index or subindex designed 
to measure the overall price change in a given grouping of items cannot 
be a})plied indiscriminately to other groupings. As a case in^point, .the 
readily available Consumer Price Index (CP!) is often employed in the 
field of education without justification to convert per student expenditures 
from an actual tea constant-dollar basis. The goods and services priced 
by the CPI are those purchased by families of city ^vage earners and 
salaried clerical workers and differ fundamentally from a schedule of 
inputs for an education price index.' the bulk of education purchases is 
for personnel services, of faculty, vvifcfe price (salary) ijicreases, until 
recently, have been greater than in classes of commodities represented 
heavily in -the overall Consumer Price Index- Thus, application -oi Xhe 
CPI in this totally irrelevant fashion results in erroneous and misleading 
data. ■ ^ 

It is extremely difficult to develop a true price index for any given set 
of inputs. The persisten*^ and nearly irresolvable problem is that "of elim- 
inating the effect on prices of quality changes in ,the commodities and 
services' purchased. Not only does this conceptual problem exist, bu Fas 
importantly, f-or pricing the purchases of academic iiistitutions there are 
limitations arising from an inadequate data base. In particular, few institu- 
tions report expenditures by object classification, data essential for accurate 
Weighting of. index item categories/ Npt\vithstanding these difficulties, the 
price indexes and price trends presented in this study provide useful 
statistical "tools for calculating "constant purchasing power dollars" in, 
the respective areas reported. Specifically dcsignc^d for higher education, 
the indexes are far superior to sub^.titute proxy indexes such as the Con- 
ler Price'lndex or the gross national product (GNP) explicit deflator 
ich are intended for entirely difTerent^ purposes. . ' ' : 



Expenditure Grouping for 
Pricing Purposes 

For institutional "purchases, reference to the organization of college and 
university expencliturcs shown in the following table assists in understanding 
how academic activities haye been grouped for pricing purposes. 

Organization of College and University Expenditures: 
1972-73 



(Amount in millions) 

CURRENT FUND EXPENDITURES ; $'27,947 

Educatlonaf and general ," . 21,071 

*General administration and student services .... -3,711 

finstructlon and. departmental research, , 9,241 

♦Extension and public service •. r. (70 

♦Libraries ;^ '.. - ?4I 

♦Plarlt malntenance'^nd operation 2,140 

♦Organised activities of educational departments 791 

Sponsored research^ , . . ■ ; 2,394 

j;^Government sponsored programs for students. . 1,283 

Student.aid. ... 1,322 

Major public service programs (hospitals, federally fund.ed R&D centers) 2,217 

Auxiliary enterprises : . , . ! 3,337 

. PLANT FUND EXPENDITURES ■. . ... . . . ^. 4,645 

Land..- .: 178' 

Buildings. ' : ^ 2,827 

Equipment^. ' ' 1,64.0 



♦Expenditure categories which In total are priced by the Higher Education Price Index (HEPI). 

■> Includes $555 million, spent for separately budgeted research performed by research insti- 
tutes, bureaus, and agricultural experiment stations. ^ . 
2 Includes $679 million current fund . expenditures for equipment. 

Source: Paul F. Misrtlns and Norman J; Brandt, Financial Statistics of Institutions of Higher 
Education, Current Funds Revenues and Expenditures, 1972-73, .U.S. Department of Health, Edu^ 
cation, and Welfare, Office of -Education, U.S. Government Printing Office, Washington, D.C., 1975, 



The.varircl nature, of tliosr activities and the need for distinctive price 
information in certain |;cy areas suggest the ;ieed for separate pricing in 
at least three divisions — educational and general cxn^cint operationSj spon- 
sored research (R&D), and plant fund expenditures. The purchasing 
. value over time, of student aid rnay be determined by the price indexes 
for the student consumer. No attcn^ipt has been made , iiere to price institu- 
tional, expenditures for major public service programs or for auxiliary 
enterprises because of their, secondary role and because they are generally 
self-supporting; i.e., charges are set eqjial to costs^ < . ' 

Of greatest importance to institutiohs are price trends afi'ectin'g educa- 
tional and general current operations; i.e., instruction and departrnental 
research, HbrarVj"'' general administration, student services, sponsored pro- 
grams for students, activities of educational departments, and physical 



plant operation and maintenance. Goods and services purchased by colleges 
and universities for these operations— mainly faculty teaching and research, 
administration, secretarial and clerical setvices, .fringe benefits, supplies 
.and materials, equipmenin^^!^i^^ 

cessing— are priced independently and . in composite form as a Higher 
Education Price Index (HEPlj. In calculating the index, price changes 
for the various items are averaged together with weights which represent 
their relative importance in the spending of all colleges and universities in 
1971-72. Index numbers are computed on the base .1966-67 == 100. 

A second index reports price trends. effecting sponsored research and 
development activities at universities. Items purchased by academic R&D 
■ expenditures and . priced by the index include the research services of 
professibnar and nonprofessional personnel, fringe benefits, supplies and 
materials, equipment, data processing, transportation, and other . services 
which can be directly related and charged as current costs to research 
projects. Overhead charges or indirect costs are exf luded from the price 
index framework because of data limitations. ' • " & 

.A third price index fur institutions reports prices for building construc- 
tion and equipment purchased through expenditures of plant fund?. The 
price^eries for new const-ruction is compiled by the Boeckh Division of. 
the American Appraisal Company and is based on a detailed bill of quan- 
tities of material arid , labor required for constructing apartments, hotels, 
and office buildings with allowances for contractors' overhead and profit. 
For students, price trends-'for tuition and board and room are reported 
in total arid separately by type and control of institution attended. 
. Because of considerable confusion, regarding, the nature and appropriate 
uses of 'price indexes, readers are encouraged to review the material in 
chapter I on price index theory and computation 'before utilizing the 
data presented in chapters II through V. * ■ 



Taxonomy of Higher Education j 
Price Daia I 

This study reports price trends affecting a* number of activities of Amer- 
ican colleges and universities as well as price trends in institutional charges 
to students. The taxonomy of price indexes artd price trends prese!nted 
is outlined beld^^^^ price data are surnimarLzed in tabled arid graph- 
ically illustrated In figure -1 . . .i. . 

PRICE INDEXES OF PURCHASES BY INSTITUTIONS 

• Price Index of Goods and Services Purchased by Gollcges and Univer- 
sities Througbi Current Fund EducationaJ arid General Expenditure! 



(Excluding Sponson»cl Research^ (Abbreviated HEPI for Higher Edu-^ 
cation Price Index) 

» Price Index of Goods and Services Purehased by Universities Through 
Current Direct Expenditures for Sponsored Res^ai^h and Develop- 
ment (Abbreviated R&DPI for P.esearch andJDcJvelopment Price Index) 



HEPI and R&DPI compcnent subindexes: 



PERSONNEL COMPENSATION 

1.0 Professional salaries 

1.1 Faculty " ; ' ' ' 

1.2 Research associates** ; 

1.3 Graduate.asslstants 

1.4 Other professional, nondoctoral** 
L5 Extension and public service personnel* 

. 1,6 Administration and Instltutional servlces personnel* 
IJ Library personnel* 

2.0 Nonprofessional wages and salaries 

2.1 Technicians 

2.2 Craftsmen 

2.3 Clerical . * 
^.4 Students . . 

2.5 Service* 

2.6 Operators 2nd laborers* 
3,0 Fringe benefits 

CONTRACTED, SERVICES, SUPPLIES, AND EQUIPMENT ^ _ 'S?. 

4.0 Services - ^ - 

4.1 Data pcocesslng and equipment rental * . 

4.2 Communication - ' . 

4.3 Transportation ' - : ^ 
'• '4.4 Printing and duplication - • * 

4.5 Miscellaneous se'rvices . 

4.6 Consultants and other professional** v . 

5.0 Supplies and' materials 

6;0 E£|uipmerlt (current fund expenditures only) 

7.0 Books and periodicals* . . " . * 

8.0 Utilities* • 

*Subindex used for HEPI only. .M, - - - 

**Subindex used for R&DPI on|y. 

• Price Index) of Building Construction and Equipment Purchased by 
Colleges and Universities Through Plant Fund Expenditures 

Subindexes : 

,New construction 
- Equipment 



PRICE DATA AND PRICE INDEXES OF PURCHASES BY STUDENTS 



• Price Jridex of Resident Undergraduate Student Tuition— Public/ 
Private Institutions . • 

' (Abbreviated TPI for Tuition Price Index) 

Amount and index of student tuition, room and board charges- ^ - . • 
. , Amount and index of resident undergraduate student tuition^ 
. Amount and index of room and Board charges (7-day basis) 

^orv/, — ^These three-price series are presented separately for die three 
types of institutions--~university, 4ryear college, and 2-year college— in 
•both the public and private sectors. * 
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Figure 1. 

—Comparison of trends in price change in higher education 
current operations, research and development, building 
construction, equipment, student tuition, and room 
and board charges, with the Consumer Pric6 
Index, fiscal years 1961-74, . 

Index 

J1961=:100 (ratio seal*) 

220r .... 
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. . " Fiscal year 

Note. — ^The vertical aitis is expressed on a ratio or logarithmic scale; i.e., equal vertical 
distances reflect equal pro portion a I (as distinguished from absolute) changes. - 
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CHAPTER I. 

INDEX NUMBER THEORY 
AND COMPUTATION 

Prices can- be measured either in units fixed at the point at which trans- 
actions take place or in terms of the . utility or satisfaction the consumer 
expects to derive from his purchase. The first approach reports the prices 
of goods and servipes as per contract between the buyer and seller since this 
is the only point at which the value of purchases is settled and measure- 
able. A pure price index follows this technique in reporting the changes in 
prices ofc a fixed group of goods and services of constant quality. The second 
approach attempts t6 report, as a lower price, any increase in consumer 
satisfaction brought about by. improvements in product quality. The idea is 
to.5uba£itute a measure qf benefit for the item unit in which the transaction 
was made. Thus, tires, for example, ^puld be priced on a cost-per-mile 
basis rather than the price per tire. A index uses this approach in re- 
porting the change in total money expenditure a consumer must .make to 
maintain a. constant level of utility from thfe^ purchase of a group of prod- 
ucts. Shifts are made in the quantities p>ur(^)iase4 so as to maintain the 
constant utility level most economically in each period. , 
" .While these abbreviated descriptions appear simple/ the concepts in- 
volyed are not and require explanation. Further, if the mea^surements are 
to be \ised properly, the distinctions between them must be accurately un- 
derstood. The distinction requiring greatest clarific^ition is that dealing, 
with quality changes — a pervasive problerri in measuring economic phe- 
nomena. • - 



General Concepts 

An index number measures , phanges in prices, wages, employment, et 
cetera by showing the percentage variation from an arbitrary standard, usu- 
ally .lOOj representing th^j sta*'us at sorne earlier time. A' price index mea- . 
sures the average change in prk'e of goods and services purchased by a par- 
'ticular group of consumers. The amount and quality ^oi' the selected Gomr 
modities that comprise the market basket being indexed must remain, cdh' . 
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slant so th9:t on!^^ the effects of price changes are rMlectecl. Under these ^ 
restrictive conditions, the price index (in actuality its reciprocal), is a mea- 
sure of the purchasing value of money'. 

For consumers',,,i^oth the quantity and the quality of items purchased, as 
well as the amount spent on each, tend to change. Goods qncc included in^. 
the budget may no longer be needed. Iteins not previously in existence may 
,have been added. Some items ni ay be substituted for others. Changes of this 
iind must- have ^ no .effect an . price index values. When new products ak. 
introduced and old ones dropped, the discontinuity is overcorhe within lim- 
its by factoring out the price differences' due tp the substitution. THis pro- 
cedure called '^linking" is explained on page^ 18-20 of this chapter. Prod- 
ucts arc also continually^ redesigned to modify or improve their quality. A 
price index reports such changes only if ^high^r producer costs or,]^oduct 
prices are Involved.; improvements that cannot be measured in dollars and 
cents are ignored. The price differential of a ((Quality improvement is deter- . 
mined by comparing at> a common moms^nt in tinie the relative market 
prices between the old and the new improved product versions. . - ^ 

It is sometimes difficult to accept the fact that a price index does not' 
take into account changes in product quality and in consumer satisfaction ^ 
other than thf)se ineasured as a directly related Increase in mg^rket price or 
production co-t. But there is no statisticall> reliable way at present to mea- 
sure a person's needs or the degree to which these needs ar6 satisfied by 
particular goods or services. Economic welfare, and in our case educational 
welfare, as a measurable idea, rnust currently be restricted to reporting the 
amount of goods and services purchased per capita, with the implication 
that the more purchased the better off the individual. Without a means of 
■measuring the value or rcturn^an-educational purchases, it is impossible to 
estimate; as is- required for pricing, what tonstitute equivalent educational 
returiis or outputs over time. Consequently, if intangible utility considera- 
tions were introduced, it woulct inject a wide-elerneht of siibjective judg- 
ment that would destroy the useful economic analysis die price ' index now 
provides. - ' 

There are, ol course, certain instances where product value'^ or utility 
can he measured and taken into consideration by the benefit con.scious 
consuiTier. Under very limited conditions'. an attempt may be made to mea- 
sure the change in money expenditure a consumer must make to maintain 
a constant level of satisfaction! Such a measurement, generally called .a 
cost index, usually Involves only a single product or narro\^ group of prod- 
ucts.^ A cost inde:< for more sophisticated computers, for example,- would 
'*■■'" 

'"i An oxaSple of a subjectively estimated' ''cost'' type index is the poverty index 
' prepared by tlie Bureau ^of the Census. This index, v^hich focuses on the U.S. 
Department of Affriculture\s Economy Fov^d Plan, reflects the different consutnption 
requirements of families based on their size and composition, sex and age of the 
■ family head, and farm or nonfarm residency. See U.S. Department of Commerce, 
Bureau of' the Census, Revision in Poverty Statistics, 1959 tfimS, Current Popula- 
lation Reports, Special Studies, Series No; 2B, /Vashmgton, D.C., AAig. 
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report the decrease in unit data processing costs for^ a series of improved 
models, whereas a price index would report only changes in 'price for a 
given computer. If new insulated jack(its are warmer, a cost index mea- 
sures changes in price for a fixed number of "warmth units, while a price 
index reports the change in price |or a specific jacket. While these cost/ 
fixed-benefit ratios are of great value to the comumer, they report only one 
of many values the consumer seeks and- pays for, and for most goods and 
services even such limited benefit measurements are riot possible.* 

special circumstance^is the pricing of new building, construction. The 
intention is to establish the cost of a cornpleted hypothetical • stmcture by 
pricing a fixed list of labor and material inputs. However, new materials 
and assembly techniques- liave improved construction efficiency over the 
years— a type of input quajity change. These improvements in productivity 
are taken into account by pricing inputs per unit of copapleted or in-place 
construction. This topic is discussed in- some detail in chapter IV paffes 
.95-97. ■ : . . ^. . ■ • . • 

More extended ..treatment of - index theory is provided by the bibliograph- 
ical references. In particular, the Bureau' of ^.abor Statistics' Handbook 0/ 
Methods, W^sscmii^'fii Ediication Price and Quantity Indexes,. dnd the 
very informative artirfe in the Monthly Labor Review are recommended 
for initial reading. • 



The Problem of Quality 
Changes 

. In the sim}5Ies.t. sense, it is possible to obtain an unarhbiguous measure; 
of true price change only by comparing prices for^the jam^ goods available 

* in, the current year as they, existed in the base year. When the. quality of 
sorne goods has changed, or some new prpducts have been substituted for 

• old ones, these cljanges should be reflected in a ]Drice index only when it 
results in a jJ^jcer change for ^hc base year goods. It is a fact, however, that 
any grou]r of^gopds and services cannot long be kept constant for the qual- 
ity and 'design of the products are changed f^m time to4ime. Thus, there 
is a continuing iinavoidable ]3robleni in computing a pure (fixed input) 
price index of^how to properly account fpr' the changing characteristics of 

.the inputs l^eing priced. * 

In pra^cticc, this accounting is ac&mplished by application of two rules,' 
The first rule is: Changes in quality should be measured'by the differ- 
ence in pr(pduction coscs (iiicluding profit) from units of unchanged 
'quality; or, if both qualities continue to be produced simultaneously, 
by the drfFerence in tJheir prices. This ad{ted\ cost pf product improve- 
prient is considered an output increase arid ?iot counted as a price increase. 

an example, suppose the single new feature of a given typewriter' model 
Ms ari automatic carriage return. This quality impi'ovement must be assessed 

' 2%- ■ ■ ■ -js 
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by the additional cost it involves, indepeadently of any change in the ^posted 
price of the typewriter. T\m additionstl cost rs'counted as a change in out- 
put. If the price in theS-ear in' question has changed by a different amount 
than the cost of the improvement, the^ difference would constitute a true 
price change. The^price may be low^r if typewriter, manufacturers are tak- 
ing the occasion to pass on *to the consumer the savings in' costs achieved 
through productivity iricreases. It may be higher if prices are being affected 
by inflationary forces. ' . . . " 

Products may also be improved in quality in ways that do not involve the 
producer in higher costs. In these instances the rule for ptice index coinpila- • 
tion is: Changes in quality or character resulting from a ne\^ discov- 
ery that does not involve higher production costs are outside the 3Cope 
of measurement and must be disregarded, like a change in style or taste. 
Such cost-free changes must be left out. of account for the tneasurement 
of both the change in 'output and the change in prices. As an example, 
6 suppose through medical advancement a high-potency aspirin is developed 
where half the previous dosage at half the price is believed to be '^st as . 
effective as a fonrfer whole -pill? For those interested in cost benefits, this, 
improvement in efficiency would likely be 1:onsidered a cost decline of 50 
percent. Such an'approach is appealing, as' it more clearly corresponds .to 
what most people prob?ibly believe is meant by quality. But it is an ap-, 
proach that must be rejected in price-index compilation since it is not 
"consistently, measurable. Subjective- judgment of consumer satisfaction or 
the consequences of scientific advancements without related vincreases in 
product costs cannot be introduced into price-index compilation. From' a 
piire price-index standpoint, in our example^ aspirin production has been ^ 
cut in half and prices have remained ^onstai^t. ■ ' '\ 

To iljustrate how intangible improvements occurring in higher edu- 
cation arc Lreated in index compilation, consider faculty sepices. It is 
evident that over the years tKe acquisition of more knowledge has in- 
increased the level and scope .of instructed content, institutions may well, 
pay faculty more for this improvement -in their services, or because more 
of them hold Ph.D.'s or are, on the average, older and more experi- 
enced,, or that they are Working longer hours.- If -improvements of this 
typevhave OGcyrred and are recognized in contmcts .f dt faculty Kervices 

""2 The prr^portion of doctorate 'degrcfies among college faculty has recently declined. 
In 1968^69 the percent of faculty holding a. Ph. D,, Ed. D., or other doctorate 
(except medical" and other profe^ssional) at universitlx^s war) 56.3 percent; in 1972--73 
it was 49,6 percent. At 4-year colleges the decliTie was from .42>8 percent to 39.9 
percent. This modest change ha<j probably had little influence, on faculty quality- 
and hence on salary levels. During the same period the: amount of time faculty 
memher.s spend In ^ic classroom has increased with 42.4 percent of university 
faculty reporting they spc^nt 9 or n'lore hours .in class per wefik in 1972-73 compared 
to 34 9 percent' reporting this a^monnt in 1969. For 4-year colleges the percentages 
were '67,2 percent in 1972-^73 and 64.3 in ^1960-69. Source: Alan E. Bayer, 
Teaching Faculty in Academe: 1972:^73, Research Report, Vol. 8, No. 2, 1973 and 
College and University Faculty: A Statistical Description-, Researcli Report, Vol. 5, 
No. 5, 1970, American Council on Education, Washington, IT.G. • • - 



' ' (e.g., f?>f a given academic rank, ^requirements for more teaching experi- 
^ -encc, postdoctoral study, additional instructional, load, etc^) with^dded 
compensation, such difFierences in salary represent an additional cost 
•for expected better quality or extended 'faculty service and must not be con- 
sidered a'^rice increase. However;, no significant contractual changes of 
this nature haye been observed, , 
. ■ / Changes in price paid for improved faculty quality also cannot be jxiea- 
^ sured. by associated increases in production (teacher-education) co^ts. Tui- 
tion and fees charged pr®spec^ve faculty gradu'ate students are not pro- 
gressively raised each^year to clover the added expenses of improvements in , 
education providedv Each year's education offering is the best s^vailablcat 
the time. New faculty are more costly to educate because of rising costs of 
the education process per se,. riot because of greatpr-rfTort to prodOce better 
teacher products. Colleges and universities consistently attempt to provide 
prospective teacfhers and all Istudents the b^t education possible wjthin 
the limits of institutional resources. ^ 

We cannot directly measure the satisfaction an- institutional consumer 
•gains from the purchase of faculty ^ervldeaof varying quality. Without such 
: a measuref and in the absence of detaile*d contractual provisions stipulating 
■ faculty sejrvice expectations, it is impossible to determine what component- 
of salary increases is being paid for e:tpected better services. Colleges have 
no opportei^iiity to buy "last yea'/s" facuity-and compare side-by-side with 
current "models*' for pricing purposes. Each year's new faculty enteVs the 
labor marketiqualified by current education practice, and representing the 
best fand only) available tea^cliing and reseai.ch service for^Jiire. They are 
paid " according to supply ahd demand — not improved qviality. (Faculty 
salar^ increases are generally in response to increases - in 'productivity in 
other sectors of the bcononny which force colleges' ar^d universities to keep 
V pace in order to remain competitive in the labor marked.) ^ ^ 

In dealing with faculty services, the ^onquajcititative Aspects bf quality 
change, consumer (institutional) Satisfaction, and prod|iGtion costs pf event 
• any measurement pf 'prices for index purposes fether than in the unadjusted; 
units in \yhich the transaction takes place; i.e.,,sSlary p^id for a contracted 
.period of service, While there. is ho stahdardized basket bf faculty services 
. which is determined solely on educational grounds, faculty services are <ion- 
, si^tentty the best (and'only) quality- available for hire at ariy.given fjme 
a-ridi from this standpoint represent a relatively cons^tant state-of-the-art , 
from year'^to year. , ^ 

■ ■ ■ ' • * ■ V ■ , ' 

Formulas and Corifiputatlon ; 

The J^ed 'input index'rttimbe!rs compiled in this study are calculated by 
a Laspieyres-type,^^ formula generally referred to as a weighted average 
price relatives. The fonpula and its application can "best bevexplained in * 



. temis of a simple concrete example. Assume/ that a price (sub)index Is to 
be corist^iicted for thrco itein^— writing paper, pencils, ancf^ envelopes. (A 
pnce subind^x for office supplies coujd be based on V/ice changes Jn a 

-sairipte of three .^uch items or inputs-.^elected to represent all office sup- 
plies.) -Thes^ items and the prices iji ]deriod^ 0, I, and 2 arenas follows: 



. . ' .. Un it prie e In period 

•Writing p^per;.,.... Ream ;$2.Q0. $2.50- $2.8a 

Pencils : Dozen .22 .29 .33 

•Envelopes / 100 -^0 - J7 .84 



The^price relative of aii^item is fts price during a cui-rent or given period 
exprxissed as a percent of . its ^price during the base period. If period 0 u 
" taken as the base, the price relatives for writing paper, would be 100 fer 
period 0 and'l2!^ for period 1, since. $2.50 is 125 pprcent of $2. The price 
relatives for all three, iterns are : i . . ' 



.^^ . •• Pricejelatives % in penod 

, ' ' . ^Items ■ _: L.L„ . - - 

writing^. > ^ • III \t 

Pencils;- , . /. . . V ^-^"-^ ! n 

Envelopes ..: ./ .:.V....: ^00 " 110 120. 



The purpose of a price indc*x is to- measure the average price change in a 
grbup^of items. Since these three items do. not represent eq,ual importance 
in the expenditute patterns df the buyer, a weighted average must be used. 
The weights should refTect the rel^l^iye importance of each item affecting 

•the overall ])ric-e chani^e for all Items. The importance of an item for pri^e-y;. 
inde:^ purposes is- indicated by the 'dollar cxpeiKlr^ure for the item' during • 
the base period expressed as a percent of total budget expenditures for alU 
items being priced.''^ In a fixed-weight price index, these rdative .weights are 
held constant. , ' ^ . 

aThis^fa^^ nun hod of wnghtlng Is cinployecl In this study rather thah \veighting 
by ai-tu.d^ntunultii%s\ hociin^c. ir is. more .feasiiilo to dotcrhimr spcndmg pattern's 
ropni trd Ly irlstitiitions than to collect purcha.se-quantity data. The Index' weights 
aiv drVivt'd by dctcrniining stable rektionshlps fnr.sclectcd j^^bods .and service items 

• ainoiiEf average histitutional expcndjtures. The a'ssignment "of weights injlns^^ 
makes it iinpossii)Ie tf>-tdmtiXiahe physical quantities .attacliiid^46--enrh;in^ 
quantity welc^hts tliercfore are only iiuplic.it in the andi-^'itJ-u^ 

' 111 addition, it Is 'n]n'ir)UHly m^tlier feasible'nor necessary .to includo in. an index 
w.Tuputation items purchased by colicgera^nd universities. As Avith , the Consumer 
Price Index, jud,gnient and common senile itrc used to^select a siraUficd sample w^hich 
give, proportional rcpresentii^ioii to each class of items: e.g., supplies and materials, 

^. and <rrtH^e>m; sampling of "pricefil^le'' items ivithin each class: e.g.. soaps, , pamt?i>^ 
writing paptn% to bt- iTpresentativc of all itenis in the class.- '.' 
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As an c^^flf5!ef^ that the relevant dollar expenditures during a typical 
period s^vhig as the base are as follows: 



, _ Relative weights 
; _ ^ . JDollar_expen^^^ 

Wnting/Zpaper,: $3^000 0.75 ' 

Pencllaf/ ^ - . 400 10 

Envelo//ie$ . .. ^ , . ^eoo ' AS 

Total WOOO • • Too 



In |ombining the price relatives of the three items in a particular y6ar to 
obt£|n the subindex value for that year, the first item, is given a weight of 
0.75,me second item, O^IO, and .the third item, 0,15. 

The^^^e subindex for pffice supplies is calculated in the following table. 
(First, the^'j^i^^relatiyes are multiplied by their respective weights, and 
the arithmetic pf8*a^j^f all items are added within each period. Then, 
the:' index value is ofUfained for any period by dividing the sum of the 
weighted price relatives for that period by the stim of the weights. When 
relative weights ^re used, this final step is not necessary as these weights 
sum to 1.0.) ^c;- . " 



Example calculation, of price subindex for office supplies by the method 
of relative expenditure weights of 'price relatives: 



(Period 0 - 100) 

Price relatives Relative ^expenditure 
" . in period , weights ^ 

Items • ' /Pii\ /P2j\ 

VPoV . "-VPoi/ Wi ^ 

^ _ X 100 . X 100 . 

P^er.,. 125 140 0.75 

Pencils • 130 150 .10 

Envelopes 110 120 .15, 

■ ZiWf=to"o' 

index values: For base period 100 
For period! 123.25 
For period 2 ' 138 ' 



Price relatives 
X weight 



93.75 105 

13.00 15 

16.50 __18 

123.25 138 



The fonxiularfop^.ggice^^ by this method of a relative 

weighted ayerage for price relatives is 




an item In general— 'ue., iteni i— the average price in thfe base period (p^- 
• riod 0) is designated at Poi, in period ! as Pu, and so onv The price relative 

^ for period 1 is designated X 100. The subscripts o and nin the formula 

are used to designate the base, period and any given period, respectively. 

Thus, a given period price- relative for item L. would be X 100. 

Adjustments forQuality 
Changes 

(Although generally the same goods dJd services are priced year after year, 
it is necessaiy to provide a means for bridging over changes in detailed 

■ specifications so that only real price cjiange will be measured^ When the 
specifications of an existing commodity change, the new price series result- 
ing from the change is substituted for the earlier series by direct comparison - 
or by linking. If the specification change is minor and does not involve price . 
setting factors, the^" substitution is affected by direct comparison and any 
reported price change between the old and the new specification is reflected 
^ in the index. If changes in specifications are major, and neither a price 
change occurred nor information can be obtained concerning the value of 

. the difference in specification, the substitution is piade by linking and no 
change is reflected in the index. When differences are major and the value 
.of j|;he additional features is kfiown, the linking process is used to continue 
the price series, excluding the difference in price known to be a result of 
the specification change. 

These three types of adjustments can best be explained by the following 
tabulations.* ^ « 



Tabulation of Price-Change Computational Methods 



1. Direct comparison: 


Base ■ 
" period 








Period of 'substitution"' 


Later period 




$1.63 


$1.94 


$1.70 






114^x100-119.0 
$1.63 


|;gx 100 = 87.6 




ioo!o 


,119,0 ■ ' 


119.0 x B7.6. =^^104.2 








^00 



•4 Adapted from: Ethel D. Hbover, 'The CPI and Problems of Quality Change," 
Monthly Labor Review, Vol. 84, No. 11, November 1961, p. 1178. 
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2. Unking; (full difference in price between n6w item substituted for old item due to quality change) 



Reported prices 

Old Item..... v. ... . 

. New item! 

Price relative 



Price Index. .100.0 



$5.00 ^5.50 
...... $?.00* 

..... jiso 

$5.00' 

'110.0 



XJOO « 110.0 



$6.25 

g X 100 = 104,2 ■ 

110.0 X 104.2 J 114.6 
100 



3. Linking: (difference. in price between new item substituted for old item due to changes In both aualilv 

and price). ^ ■ , . ' ^ j 

Reported price: r » . 

' Olditem ^ $3.00 ...... 

Newitem.. ..... $4.00 : . . * ""^4.50 

Value of quality difference * ■ ,\ ^ 

iietween old and new items.,, +$0.35 ■ ; ^ A--. 

Price relative ($4.00-$0 35) $4150 

. \ :. > ^ ^ '-m^ ^ ^21.7 xlOO U 112.5 

.Pi'lce index.. . 100.0 121.7 ' 121.7. X 112.5 « 136.9 



When the quality of. an item remains felatively constant over time, price 
•changes from one period to the next may J?e calculated. by direct comparison 
(exaii^jple 1) : dividing the price for\n^item*\in the current period by the 
price in the preceding pericrd. A simple procedure, it has been used, when* 
required, for all subindexes m this report. i 

Linking is the process 'whereby the price of a'newitem' is tied to the price 
of an oM item by^ factoring ^ut the price difference due to the change in 
quality involved. The full tiifFerence' (example 2) in price between, the 
two items purchased during the period of substitution is ^issumed to be due . 
to a quality change.^ By linking, this price cfiang^ is not reported as an in- 
crease in index value. The .price of the new! item during a later period 
divided by its price during- the period of 3ubstiitution is called a link rela- 

« The value of any product or service is a matter df supply and' demand-^^emand 
determined m part by human needs, tastes, and jidgmfcnt. Consumers are often 
Ignorant of changes in product quality and are incinsist^nt in their ^evakiation of 
worth. The .price differential between two similar prl),ducti may, or may not, accu- 
rately reflect their difference in quality.. In some iAjstarices a s uperior product ii 
introduced at a lower price than the one it replates. Changes in price- due to quality 
difference can be determined only on the basis of the added ^producer costs involved,' 
or, in the abserfce of added costs, by vjhatever valut; the ojpen market attaches to 
such differences. As stated by Gilbert: "Real or imagined quality changes that do 
not involve a difference in costs for the producer cannot be brought within the scope 
of index number measurement." (Miltori. Gilbt.t, * Qua!ity\ Change? and Index 
Numbers: The Reply," Monthly labor Review, LXXXV, May 1962, pp. 544-545 ) 
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tive, The price index for the... later period Is calculated by multiplying the, 
price index for the period of substitution b;-.thc link relative. ^ 

When the price diflerence between the two items Is" due to changes. In 
botli quality and in price, the procedure In ejcample 3 applies. It involves 
reducing the price of the new Item' during the period of substitution by the 
estimated ^price value of the quality difference, involved (as determined^, 
for example, by the added cost of producing the new item), then comparing 
the adjusted price o£ the new: item with the price dl^the, old item during 
the previous period. 

Estimating the price value of quality chatiges requires considerable infor- 
mation about both quantities purchased and product specifications. The 
amount of effort required to secure 'this data and the amount of improve- 
ment that wlU accrue 'to index validity are. primary factors to consider in 
detcmriniui?- extent to which the linking methodolcTgy should be 
•employed, _^ 



Adjustments for Quantity 
Changes 

As the buyin.^ habits of cbnsuriiers change they may purchase more, of 
certain goods ahch<irvices and>ss of others.' A price index attempts tp hold 
^fte quantity of all items under consideration fixed so that only price changes 
are reflected^ in index values. However, over an extended period of time 
jertain adjustments ln;itftn weights may be necessary If the index Is to 
accurately reflect the current consumption pattern.^ When significant 
changes do occur in the composition of the market basket being priced, 
linking may be employed to avoid disrupting die c6ntiiiuity of the index 
series. However, these Revisions should be held to. an absolute minimum 
.since they result In an 'inconsistency in the Index series; i.e-., two different 
'item mixes are presented which prevents their exclusive true price com- 
parison over time. ^ 

The. most direct method of weighting the different items to be priced 
for index purposes Is by actual physical count. Only by weighting each item 
by the arnount or quantity purchased can the relationship between the 
total cost of buying a given set of goods and ser^dces be compared over time.- 
Any oth.ar "weighting system, .such as the use of relative weights based on 

« It shrmld' l)e noted, however, that in many instances carefully established weights 
for official 'indexes may not he varied for many years. For example, the weights 
adopted in the 19r)2 and the .1967 revisions of the Consumer Price Index were 
held essentially constant for more than ar^deca'ao. The Bureau ot Labor S.tatistics 
reweiglits the ")2 majr^r item classifications of the CPI every 10 to 15 years, minor 
hem "rtmipon(tnj^.;ov changed frequently to Include new and modified products 
and services. ^Vs- a practical matter, reweighting of the OPT has almost no appre- 
ciable cfTeCl ou inaejc vahies."Error:is primarily caused by 'inaccuracies in collocling 
price informatfon, nr^t in index weightsr' 



the budget proportion e?cpcndecl for each item, serves as a proxy for physi- 
cal counts. Use of the initial budget proportion for relative weighting in 
subseauent years results in, an iiidex number, scries _ex^ 
usir^ fixed quantity weights. Later, period biidget proportions must no^ 
be substituted for the initial relative weights since they reflect changes in 
price as well as quantity changes. (In effect^ this results in a double count- 
ing type of error.) In the tabulation below, the index of price change 
from period I to period I.I based on total budget comparisons and 'fixed 
physicar quantity count is 1.4375. This accurate relative price change is 
also obtained by using fixed budget proportions (period 1) of 0.25 and 0.75. 
' However, -when period/ II budget proportions are substituted, the derived 
index of 1.4457 is ih error. During periods of rising prices, use of variable 
budget proportions iii weighting results in an upward bias of index values. 

Tabulatiort of Different Weighting Methods 

PRICE CHANGE ONIV . 
Weighting based on fixed physical quantity count: . 

/PERIOD I .._,^PMJ^ 'L.^„_^._^ • 

Price (Quantity Price - Quantity.^ 

Item A.,..- $1.00 1 . $1.25 1 

Item B..., ' $1.00 3 $1.50 3 ^ 

Total budget Total bu jget 

$1.00 X 1 + $1.00 X 3 - $4.00 $1.25 x 1 -h $1.50- X 3 $5.75 

Total budget ratio period 2/perlod 1 - ^ 1.4375 



Weighting based on budget proportions: 
' . , PERIOD 1 



PERIOD 



Price - ' Total ^ Budget Price Total Budget 

relative Quaritity expenditure proportion relative Quantity expenditure proportion 



Item A.. 
Item B., 



$1.00 
'$100 



$1.00 
$3.00 



0.25 

75 

loo 



Index value (price relative x budget proportion) 
LOO X 0.25 +.1.00 X 0.75 ^ 1.000 



$1.25 
$1,50 



$1.25 
$5.75 



0.2174 
.7826 
1.0000 



Index value based on flxtd (periodJ) 

budget proportions 
1.25 x 0,25 + 1.50 x 0.75 = 1.'4375 
index value based on variable (period II) 

budget proportions 
1.25 X 0.2174 + 1.50. x 0.?826 ^ 1.4457 

(overstated) 



PRICE AND QUANTITY CHANGE 



Price Total , Budget 

relative Quatitlty expenditure proportion 



item^A...^ $1,25 ■ V ■ $1.25, 0.1724, 
ItemB"..., $1.50 - 4 , .8276 

$7.25 1.00:0 



Budget Price Unknown Relative 
proportion = relative x ^quantity quantity 



Item A.... 0.1724 = 1.25 X 0.13792 0.20 

ItemB 8276 = 1.50 x" ^55193 _^ 

.68985 . 1.00 . 
Index value based on f/xed (period I) budget proportions 
1.25.- X 0.25 + 1.50 X 0.75 = 1.4375 (understated) 

Index valye based on variable (period II) budget proportions 
1.25 X 0.1724 + 1.50 x 0.8276 = 1.4569 (overstated) 

Index value based on relative quantity (period II) 
1.25 x 0.20 + 1.50x 0.80 = 1.4500 



The -continuous use of initial budget proportions for- relative weighting 
' is accurate so long as the physical quantity proportions among items remain, 
relatively constant. When there is a significant change in the buyer's con- 
sumption pattern, an adjustment in weighting must be made. If propor- 
tionately greater quantities of items with large price increases are beii}g 
purchased, for example, continued, use of,, initiafbudget proportions will 
result in understated.index" values.rThis is because index values based on 
fixed weights do not reflect the increased importance that should be given 
to price changes of items being bought in. larger quantities. In the same 
circumstances, if new budget proportio/s a^e substituted, index values will 
be overstated because the price change of high inflation items will increase 
their budget proportions mor^than the actual change in relative physical 

count. ■ V ' ■ J 1 

T6 avoid these fknown errors^reweighting should be based, only on rec- 
ognized changes in the buyer's consumption pattern; i.e., the buying of. 
proportionately greater or smaller quantities of different items. Under this 
approach, weigKts are equal to the hew quantity mix. If these quantities are 
not known,- they can be calculated by dividing the known new budget pro- 
portion by the known price relative for each item. The lower calculations 
on this page illustrate the procedure. Dividing the IcnOwn budget propor- 

7 This example is selected because colleges and universities ai-e, in fact, purchasing 
' proportionately more personnel services with highly .inflationary rates of salary 
increase. In most instances the opposite occurs, consumecj .shift away from lugh 
price inc?^4se items. A fixed-weight-index then tends to overstate the overall pnce 
level increase. . ^ . ^ . ' 

■. ' : / -''^ • ' 
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. tions, 9.1724 for'item A an d 0.827 6 for item B, by .thc known price relative 
-^-^i^^^-*^^^ establishes the: unknown quantities as,. 

•.0.13792 and 0;55193 respectively. These relktive- quantity percentages of 
0.20 and 0.80 (corresponding of course to the purchase of runlt of item A 
•and 4 units of item B) result in an index v^lue of 1.4500, intermediate be- 
twreen the understated 1.4375 index val^e based on fixed initial budget 
proportions and the overstated 1 .4569 index value based on variable budget 
\ proportions, v . > v 

How has the above theorytbeen applied in weighting the indexes in this 
study? In the case of the Higher Education Price Index (IIEPI) the pro- 
portion 'of flie educational and general budget expended by institutions for 
personnel compensation has gradually increased, suggesting the need for ■ 
weight revisions/ In 1964^5, the proportion of the total educational and 
general budget (less sponsored research) spent. for personnel compensation 
was 74 percent/with 26 percent expended for contracted services, supplies 

^; and equipment. In^^l971-72, the percenta^s were 82 and 18 percent, re- 
spectively. It would be a simple matter- to TGwcight the index based on the 
new budget proportions/ but/ as explained, reweighting should only bre per- 
formed when the buyer's consumption pattern changes.. To determine to 
what extent the changing budget proportions represent the purchase of 
additional quantities of personnel services and proportionately smaller 
quantities of contracted services, supplie.s,vand equipment, it is necessary t6 
calculate the new relative physical quantities as previously explained. 

Forahe* 1 965-72 period, the relative price increase in personnel compen- 
■sation was 56:1 percent (from an index value of 88.7 to 138.4, see .table 
II-l, page 31). The price of services; supplies, and equipment increased 
31.5 percent (from an index valuc.of 95.5 to 125.6). Since the budget pro- 

^. portions for 1-965 and 1972 are known, it is a simple matter to calculan^ 
the unkfiown quantity changes as follows: ? . ^ 

' Known Known Relative 

■ V index Hem 1964-65 price _ Known quantity' . 

i)Udget = relative x quantity^ (percent) 

; Personnel compensation.... $0.74 - 100.0 x .7400 74 

Services, supplies and equipment.;.:, _.26 = 100,0 x .2600. 26 

' . '^"^ } ' 100 Toooo lob 

1971-72 ^ * Unknown ' 
. budget . - quantity^ ^ I 

"Personnel compensation..... I jO.82 « 156.0 ' x .5256 79:3* ^ 

-Services, supplies and equipment. .ig \« 131.5 x .1369 20 7 

. . ' . .6625 loob 

1.00 , 

JJ!lL^^\'^^^^^^^^ *° ''P^^^ m tfte. physical consumption pattern 

rttativt to 1964--65 quantities Implied by the 1964^65 expenditure budget. ■ 

.23 • 
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These calculations show that colleges and universities have been employ- 
ing relatively aiibic faculty arid staff each yeaivand buying. proportionately 
smaller amounts of services, supplies, and' equipment.^ If^the relative im- 
^plied quantities in 1964-65 were 74 percent for personnel compensation . , 
and 26 percent, for services. siii)plies, and equipment, then the above com- 
putations stiggcst these'pcrcentages have changed to 79.3 percent and 20.7 
percent, respectively, in 1971-72. " • 

For purposes of index computation the 196-1-65 weights have been used 
as fixed average values for the 1961-67 period, and .the ^1971-72. weights, 
for the 1967-74 period. The two series are effpctively "linked" in 1967 
since for thi-. base-year the IIEPI value - computed using either set o Xweights ^ 
is, by definition, equal to 100.0. Although ."linked" to establish equivalency, 
the two series measure price change for two different item mixes, &nd there- 
fore certain discontinuity Occurs which -prevents the 'comparison of prior to 
post-1967 index values/from exclusively representing price change. This 
single weight revision is believed 'to adequately update tKe index to account 
for th-c changing consumption pattern of colleges and universities while- . 
preserving, insofar as practical, the fixed market basket ideal fqr price ^ 
index computation. ' ' , . " 

Figure I-l illustrates the price index series involved. Curve A is a plot » 
of HEPI values calculated, using the 1964-65 weights of X4 percent for 
personnel compensation and 26 percent for contracted services, supplies, 
ancV-equipment. Curve B is HEPI values when 1971-72 weights, based on 
budget proportions of 82 and 18 percent, are used. Curve C is HEPI values 
calculated, using, weights of 79.3 and 20.7 percent based on estimated 
changes in the physical quantity consumption pattern. The actual HEPI 
values used (curve A from 1961 through 1967, curve C from 1967 through 
1974) are indicated by the dotted line. ^ 

Notice that if curve A values were used exclusively for the HEPI, the 
rate of inflation would be understated for the period 1967-74 compared to 
the adjusted weights curve C values chosen, Similarly, if curve B values 
were used, inflation would be overstated for the period 1967-74 compared 
to curve C. In the absence "of actual physical coi.int data, this theoretical 
approach to adjusting quantity change provides only a, means to approxi- 
mate the reweighung which accounts for changes in institutional consump- 
tion patterns. Furthermore, there is. considerable debate over the relative 
merits of a number of theories regarding weighting adjustments. This ob- 
server believes that the approach/ taken here is consistent with the principle 
of maintaining fixed weights until a revised physical count gives clear evi- 
dence of a change in the buyer's consumption pattern. 

' '''^ 8 Thi7dmnge uiidrMihtccHy reflects the efforts of colleges ^nd universities to 
economize by /reducing support services, supplies, travel, and other administrative, 
and overhead expenses. . 
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Figure l-l, ■ . ^■ 

-^Migher Education Price Index series based oh 1965 and 1972 
college and university budget proportions, and 1972 
relative quantities. 



A HEPI 1965 budget proportions— 74% and 26% 
B HEPI 1972 budget proportions— 82% and 18% 
C HEPI 1972 relative quantities-^ . ^ B^l5d,^ 
79.3% and 20.7% 




77.7 



1961 



HEPI values selected 



136,2. 




Drawing not to scale and 
exaggiarated to shiow 
differences in curves. 



1965 



I 

1967 
Year 



1967 --100 
T 1— 



—I — 

1-972 



152.8 



152.2 



—1. 

1974 



* Curve A understates the rate of inflation cpmpared to curvie C. 
^ Curve B overstates the rate of inflation compared to curve C. 
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CHAPTER 11. ' ' i. 

COLLEGE AND UNIVERSITY CURRENT 
OPERATIONS PRICES AND INDEXE^ 



■-Colleges and universities, along with other ag'encies and businesses in the 
economy, have, had to contend Avith rising price^ for many years. This grad- 
ual loss of buying power has not been a leal concern to educators as long^ 
as their institutions have' remained financially healthy. Now, declining en- 
. roUraent gro\^th and financial difficulties have forced officials to take a 
hard look at spiralitvg costs and what can be done to hold the line. With 
some urgency institutions now seek measures 6f the impact of inflalion on 
education budgets so that additional' income can be sought to meet expected ' 
higiier unit costs. o 

■ A suitable indicator for measuring the effects of infis^tion on the current 
operations of colleges and universities is prcsselUed in this chapter. The 
Higher Educadon Price Index (IIEPI), as it is called^ reports the change 
in prices paid by institutions for a fixed group of inputs purchased for edu-" 
cational and general operations less sponsored research. The inde.\ and its 
subcomponents are presented in table II-^l,^page 31, and arfe described in " 
detail beginning on page 39. The manner in which the index may be used 
in the economic analysis of higher education financing trends is illustrated 
next. ' 



The Effects of Inflation 
on Current Operations 

Price Trends 



In the l.S-year period from 1964 through 1974, the prices that colleges 
and ur iversities paid for their educational tand general o|grations (less 
sponsored research) have "nearly doubled, 'the HEPI for 1961 was 77.7, 
for 1974, 1=52.8 (152.8/77.7 96.7 percent). Thus, for every $100 spent 
in 1961 for instrucdon, administration, libraries, plant operation and main- 
tenance, etc., today nearly $200 is necessary to buy the same goods- and' 

' ^ ' ' ' / • 27-' 



ERJC 



37 



ERIC 



, 'S(Tvn-rs. Sinrf^ 1%:) the rate of inflation hus v^aried between 5.0 a;id 7.0 
perceRt yearlv, with a coinpouiul annnal increase rate of 6,0 percent. !kiscd 
oA preliminaW AAUP faculty salary data, the esthn^tccMIKPI value- fbr 
fiscal year 1975 a 8.0 percent increase froin 1974. -, . ■ 

^ In comparison with the gonsuiner Price Index, figurc^xl , it is ,clear^' 
. that the increas/\s in prices of current o])erations of colleges. and universities 
over the' pant /lecade (96.7 percent) were considerably higher than price ' 
increases in the economy at large (56.7 j[XTGent).- (Comparison of ;price .. 
trends for all" indexes reported m diis study are presented In table 1 and 
figure 1, pp. 9 and 10.) Diflercntials'between the HEPI and general price' 
level changes were jjarticularly marked in the first half of the. decade. For 
the 5-year Period from 1961 to 1966, die' HEPI increased 22.3 percent 
(95.0/77.7) while the CPI increased only 7.3 percent (97.1/90,5). In the . 
last 4 years die increase in the IIEPI and CPI has been about equal-T-26 - 
-percent (152.8/I2i;0)," and'23 pwent (141,5/114.7). ,Bet\veeil 1973 and ' 
r974 the rate of increase of die CPI ^8,9 percent) was greater than that 
of the IIEPI (7.0 percent!, ami this diflerential is likely to continue in the^... 
• imnriiediate future as faculty alary increases la,^ behind the near runaway 
inflation of the general economy.^ ^ 

College operating costs in the long run have risen faster than the inflation 
aflecting the general ecpnoaiy because the largest purchase by colleges is -- 
faculty and other professional services (about 65 percent of . the total in- 
^ eluding associated fringe benefits) . 'These salaries have increasecf at a 
greater rate than the cost of durable commodities which is the major pur- 
chase of family consumers.' Commodities (less food), comprising 38.6 per- 
cent of the CPI market basket, rose only 37", percent in .price during- the^- 
13-year period 1961-74.^ Professional salaries, on the o die r hapd, nearly 
' doubled during diis time, incr^Asing 98.6 percent. Price increases foj the 
other two major CPJ[ components— servic^^s, 68 percent, and food, 73 per- 
centVa^?^ showed less of an increase than faculty salaries, . ^. 

Price increases in the goods and services purchased by colleges and uni- 
versities have naturally increased institutional operating costs. Biit, unlike 
manufacturing industries, there has been little improvement in, educational 
technology and herice no ofTsetting increase in productivity. The result is 
increased cost' per-service unit, in this instance expenditures per .student. 
These" added unit costs must be made up by increased revenues from, gov- 
ernment, philanthropy, and endowment, and to some degree by the student 
consumer in paying higher tuition. f - 

' This situation arises from growth of our economy as more workers are ^ 
added to the labor fo/ce arid technological advancements increase produc- 
tivity. As workers produce more they receive increases in real salaries and 

Ti For an excellent discussion of the implications of inflation in liberal arts colleges 
and. the likely consequences of expected future inflatio^ see G. Richard Wynn, 
"Inflation in the Higher Education Industry,'' Professional File, Vol. 6; No. 1, 
January- I97r), National Association' of College, and University Business Officers,. 

Washington, D.C' « / * 
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Figure ll-l. 

Comparison of trends In price change in higher education 
current operations with the Consumer Price Index, 
fiscal years 1961--74> 
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Wiu^os- iu)t' (>n1y hi' scctois wlinv i)io(lilctivity has acUmlly ir^rcascd but 
also in sectors uh'm- tYuAv is; no inipii>v<'nu«nt.. Education is such a sector, • " 
"production" tecliniqucs have cmxuKn'd vrry little. I'lic studcnt^faculty ratio ^' 
(a rough- measure of output .to. iu})ut^ has remaim^d between 14 and .15 
U) r for the past -decad*-.'- Drsinle this eo.nsU^nt technol(\i,^y. if institutions do 

■ not. raise faculty salaries to keep pace widi those in other professions, teach- 
ers will be tempted to leave dHMeaclnng held > to :earn higher' salaries in 
other sectors. Furthermore., tlu-rising- prices of other inputs ta cd location- 
supplies and materials, cqu.ipnlent, utilities; etc- -ha\'c occurred in m^st 
instances widiout niuch^iTnpiweihent in efficiency. Thus, year, after year 
die cost, of echieation has tuul wiU c^ontiuue to increase with at-tenuation 
possible only through ^I'^vdual f^ains* in productiyity and niore economical 

- opern<;ian.^ ^ . . • ./ < ' • ' , 

Pr/ce Trends Vy/fhrn Current Qperaf/ons , 

Price trends within the IIEPI are presented in table IM and illustrated^ 
hi' fi^nire 1^2. [NQ IT- A descripfion of each index component together 
• witl^prK es arul data M)urces begin.s on pijgc 44.] 1 aiding tlie variou^s IIEPI 

• conii)oni*nts in order of their, relative importance, theUevel professional 
^salaries .(weighted 58 peicen.t I [mid. by colleges and-, universities uearly- 

' doulfled betvvecnM.961 and 1974. grovviug steadily at a com pound^^ annual 
increase ratt* of 3.4 pcrceht.'^For perspective it should be lioted that during 
.diis satne tiiue jieriod the Consume^r Price Index increased only 56.5 ^peix 

• cent, a- growUv rate bf.3.5 percent inn\\^\\\.-Nonprofassional wanes an'd ^ 
salaries for technicians. c^;aftsu/tMi, ckricah students, services^ and operators 
(weighted 15.0 p(^rc(^nt) grew at a slower rate dian professional salaries 
during the first half^of tlie decadtN but liav^* since begun to catch up, nearly' 
reaching in 1974 die po.sition they had relative to professional' salaries hi 
1961. Sinc^ 1970 iltm professional salaries have grown at a.conjpound a'h- ^ 
ny.al ixicrease rate: of 7 ])ercent. ' >^ . 

ImnRe hkrpi^p7iyb\bn{^ by instrtution.s acc^ourrt for 9.0 percent of the 
'educational -and general budget and include expbncliturcs for retirement, 
social security, and -various ty[?es of insuranco and compensation; As de- 

. ^'In tho fail of- 1962, :V,4:)r),nnO full-limfVcquivaUmt do.uirec and noiidrgrce credit 
' sludrnts AviTr, iusliiirtod ()y 228,000 fuli-tirm-equivalerit insuurtional staff, for a 
sludent-facultv ratio of lilf) to 1. In 1967, enrolluu^nt was 5,4BO,nOO FTE students 
instructed r»v :i78,000 FTE faculty .f(u- a studt:fit-faruUy ratio of 14..50 tol. In 1972, 
7 0{rU)00 FTR students were instructed hy 471,000 I'TE faculty for a 15.04 ratio, 
si)urce: U.S. TreparUnent u{ Health, Education, and Welfare, OfKc'e of EducaUon, 
Prokctions of Kducational Statistics to 1982-^83. Govermuent Priutuig Office, 

■ WasliingLon, D.C,,.i974, pp. !U and 72, ■. .. . _ 

'nu^r a discussion (^f .savings tlirougli ifuprovod niaiiuigement and economies with 
.^uov'xsl] attention to incri>.1slng tlie^- studinU-faculty ratio,' see D, Kent IM-Stead, 
'' Statewide Plauninff in Higher Education, U,S. . Department of Health. Educatum, 
and Welfare, Office of Ediu-atiou, U.S. Government Printing pffic:e, Washmglon, . 
D,C., 1974, pp. (i28^644. . • 
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Figure 11-2. 



-Comparison of trends in price change in major component 
suWndexes of the Higher Education Price Index (HEPI), 
fiscal years 1961-74- ^ 



Index ^ , ^ 

1961=100 (ratio scale) 
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-The vertical axis is expressed on a ratio or logarithmic scale; ''t' e?"^! ;/j[?!^al 
distances reflect equal proportional (as distinguished, from absolute) changes. 
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scribed on pages 55-56, frkigc benefits are regarded as a package prein- 
vestinent of eniployee cariiings, the total compensation per employee rep- 
resenting the ''price'' institutions rmist pay to secure and hold competent 
staff. Thus if institutions contribute more to each employee's retirement. ■ 
this addition is considered like a salary increase necessary to remain com- 
petitive in the laboi' market. Fringe benefits payments have quadrupled in 

" the last 13 years. This spectacular growth is due to a genuine effort on the 
part of institutions to knpKove their benefit s{?rvices and extend coverage 
to new grpups of employees;- with some encouragement .from the fact that 
benefits are paid out of pre-tax income rather than after-tax income and • 
that benefit funds may be used for working capital. Other' contributing 
factors include the increase, in Federal requirements for social security pay^ 
ments applied to larger salary bases and the imposition of price controls 
which has bad a restrictive influence on salary increases. 

Prices for services (data processing, communication, transportation, 
• printing, etc.) purchased by colleges and universities (weighted 7.3 percent) 
along witti pnces of laboratory-type . ^(]wiE/;m^'n/ (weighted 2.3 percent) 
hav^le increased modestly since 1961, a compound annual increase rate of 
3/2 an(j 2/2 percentvvrespectively.* The pnc^^s of supplies and materials 
'(weighte(J 3.5 percent) increased at only 1 3^ percent annually until 1973, 
wh^ Jn 1 year prices increased 13.2 percent. This sharp upward trend, as 
part of tJ.- current inflation scene^ may Avell continue for some time, neces- 
sitating economy in the purchase of supplies and materials. . . - 

Prices for utilities (weighted 3.0 percent) have jumped dramatically 
since 1970, increasing 53 percent. Much of this is the result of the price of 
heating oil doubling between fiscal year 1973 and 1974. For institutiqns 
that heat with oil, this price increase is far more important and of greater 
consequence than indicated by the composite price series for utilities in the 
HEPI which is tempered by the^iess severe price increases . of natural gas, 
commercial power, and water and sewer. -In other words, depending on the 
fuel usqd for heating— oil or gas— the HEPI utilities' price series either un- 
derstates or overstates the inflation affecting an individual institution's 

. utility expenditures. ' 

The prices of books a?id periodicals (weighted 1.7 percent) have in- 
creased tremenddusly and represent a high inflation cost in the college 
budget. The prices of Hardcover books increased' 2/2 times during the 10- 
year period 1961-~71. Then, unexpectedly, book prices declined during cal- 
endar years 1972 and 1973. It is Hie ^^6^^^^ 7\tkinson, ' 
Director of Libraries at Ohio State University, that during this period pub- 
lishers cutback on the number of expensively bound and printed gift-type 
volumes whic^ they fel^ would be viewed as too extravagant by many of 
toda/.s cost-conscious biiyers. As an economy move the effect was short- 
lived. Book prices in calehdar year 1974 exceeded 1973 prices by 15 percent. 

• The price of periodicajis has tripled since 1961. In the 4 years since 1970, 
price increases have- averaged 14 percent, with no letup in sight. 



Peflation of Expenditutjes ^ -i^.^.^v^^^^'^'^^'^ 

The ronsocpn'iu'coi" \n\r'V chim^j^i^s p;^j^i^se^i^i\irv^ in highcT education is 
shown in table 11-2 and liijii^^iaii^l^f^'l'l^^^ t. Only atUnal surveyed data are 
considrivd, esdniatt;^4#5ft^^^^^^^ tor fiscal years 1961 and 1974 being 

snbj''cf to poj>,v^ii#'siv:tiii^^ error. 

I"*!4lA<*"1>S^^ic sector, total actual 'current) dnllar exjoenditures for edu- 
^ai*tional and general purposes i k'ss siKinsoicd ies(»arch) increased , 5 timi^ 
^in die 1 1-year pericnl l!Ki2 tlnonVji 19:':-?.'Mo>t of this hicrease was nee er.- 
sitated by a near triplintj ( X 2.7 ) in student (enrollment • (table 
iabelvd tiie *'enrollnienl elVect" *' in ^ll^\n■e H-'k When enrollment is. taken . 
uito m^'ount. per-sti.dent expendilures in actual dollars increased front 
$1,273 to $^,*llf). Houcver. at the same time a near equivalent iuGtease in 
input costs occurred, the Hiyrher Kdncation Price Inde.x increased froni • 
.80.5 to 1.42.8. The consequence of this ;M)iHatioii^ HTect'V on expenditures 
was a very ^n-adual c.rowth in "'real resources*' expended per student. In 
VM\2 puhlic institutions s|)ent $1,384 irm constant 1.967 price dollars) per 
•FTK student for cunent educatmnal and iTcneral oi)erations. A little over 
a decack^ later ( l^^-^-r the constani amount hadjisen to $1,690, a growth 
rate of ap])roxiniatelv '0, 1- percent per year. Thus, nearly all the fivefold 
lncreas(> hi total exi)(mflituifs by public colleges, and xmiversities was 
absorbed by risiiiET eiifollments and institutional cx)st.s. 

l*h(^ private, sectorjared substantially better. shcAviiii,' significant growth 
in ^'reaV' resounvS t^pciule/1 per student. Enrollments in the private sector X" 
increased only, half .as much as in the public sectvir f-X l.-l compared to X 
~^277T^Uin^.wl7r^ witK a 3.3 iiTcTvase in total, expenditures, the . 

-^~^_^.t^j^^i^t4ncn'a.ses^^^ the 'rise in ])rices. Thus, hi terms of • 

ccaistant '^fclelRSf^^^ input, unit expenditures in the, private sector:, 
vole fi-mn $1 J61 .per I-TE" student in; 1962 ;U)' $2^3B per FTR ^tudent in 
T197!^; an anntffl increase > ■/ i 

^^^^^ ^^^^^^^^ ii/aks^r(»t;a'tp e^p?Muiitunes for public higher education 
hn^ Horn nrrnT7ipHFdTrd-~hr^lTrfTt^^ ^"^^^ 
tlie nrocU of rxpaiidod f uroUuiciVtv and Iiiirher costs. The 1961-^62 rxpe.nditufcs for-- 
(•(huatioiial ami j;ciiwiil op.MaUoiis -(less sponsori^d rcstarch) Wern financed by 
, lillMtiaiint^ (1.48:) pm-rmity the 19(i U'ross National prp.dnct4-LiN.n ^il$52i). I l"llH>n, 
.r=^-|jf^T^2^7:T (^^^^^^ financed by 1.124 pnrcnnt of 

tire^Sl.!5").2 billion 1972 (i.\P. In tbe privatrsmrtr-^^-]asi^.e growth miuired 

/ pnmortionaU'ly less increase in the .proportion of CAT allotted. The 1961 -.62 
m-ivaH-expenditurc-s wer- fiHaiH^ed4>H:).:H>-p(M'con4;-n^ fhe 1961 GNP^or 1 972— 
private expenditures equaled 0.505 perrf^nt r.f the I9V2 GN^. (For an analy,^s r^f Uus 
type, sec HaUtead. Slateu ide PlanmiK^ in Higher. Kditcntwn, op. cit., pp. :)J_-.).5J.. 

I a-m indebted to Rlcbard Wvnti .fr>r the terms ••enrollment efTect," "inflation ^ 
ofTect," and 'Veal i^source t^rovvth " hi £;raplucally labebuG: .changej;^ in expenditures 
associated with these factors. . - 

« Consistent with the limited intent of this rep'»rt. this brJef outHne ofHlata s(n-ve? 
primarily t(^ illustrate the use mid value of price deflators in analyzing higher ednca- . 
tion expenditures. For extended iivteri^retive stndie^ of college -and university financ- 
ing vvuli rouMtleration given to real res(^iirce etnpU^yment -see .Uif follovs^mg: ^ . ., 
In a very thonnigh study of -resource use m higher edulMtion, Jtine O'Neill 



• '^Thr^inipH^^ of 4 near constant or slight growth in "real resource" 
input ptM- student in higher cducutior. on th(? quality of education provided 
is tiot clearv Certainly it is true that both the inputs and outputs of higher 
education have not remained constant, which prevents rigid application of 
a fixed input price deflator/ The education ''product" of today is simply 
not the same as that of 10 years ago. Neither are the inputs. More attention 
is now b^ng given graduate edueation and. other Kp;Tial training and ser- 
vice which are fundamentally more costly than die standard undergraduate 
program. More .sophisticated and costly ecjuipment is also being .used. Thus 
higher education today is diflerent and inherently more costly than a dec- 
ade ago, independent of 'any inflatioiiary factors. Yet, with the exception of . 
a modest increase in the private sector, increased funding in constant dollars 
per student has. not occurrccLJ^sibly the consequence, has been a lowering 
of quaHty in those progratfirw^here^^ have been reduced and shifted 

to expanding...^fit7fec endeavors; 

H9:p<?fully • the nped^ror more real resources has been met by improving 
. -die efTectivem*^ and efficiency of educational operations. During this cur- 
rent: p^tlod of financial difificulty, college and university c^fiicials have un- 
doubtedly taken many positive stteps to curtail extravagance and effect true 
cost savings to enable fixed resources to be reallocated without serious 
quality deterioration. However, without accurate measui^es of the outputs 

idpntifips trends itt constant dollar expenditures in the pul)lic and private st'ctors 
similar to those presented here. Beginning with anidemic year 19.55-56 and 
. extendini? through 19()6-6 7 (the immediate y^ars prior to 1955-56 exhibited 
• considerable fluctuation) tlie. O'Neill data show expenditures for instructional costs 
per credit hour in constant dollars in fhe puj:ilic' sector remaining essentially steady 
at^$3:i per credit hour. In the private sector, instructional costs rose from $'^7 per . 
credit hour in- 1955^56 to $44 in 1966-67. (See June O'Neill, Resource Use t« 
Higher Educatix>n, CBrnegie Commission on Higher Education, Berkeley, .Calif., 
p. 41.) • — T^^^^^ " ? . 

In a series of. excellent interpretive studies, Hans Jenny and Richard Wynn 
trace the pattern in real resource growth for 48 private liberal arts colleges. The 
general prosperity of the early and middle 196()'s js reported in The Golden Years, 
w;ith only a hint in 1967 and 1968 of impending financial problems. Only 2 years 
^- latter, The Timiing Point documents the end of the golden years with inc.ome 
" unable t() keep pace with aeeelerating expenditiire growth. A third report by Wynn 
reviesvs the entire period from fiscal year 1964 through 1973 showing educational 
and general expenses per student in constant 'dollars peak. ng in 1971 and thou 
gradually decjining.,vSee O. Richard Wynuv /^^^^ 
/ of Ffigher Kdueatiou. School of J^.dA«^-lion7-^m~thnvmny l5f~Mtcri1gan; Ann Ai^boT" 
. April 1974, 'X^ pp. See ii!s() Wynn, "Inflation in the Higher Education Industry," 
op." cit. . . 

In a chapter on the status and issues 6f financing 1 uglier education, I devote 10 
pages to an analysis of the patterns and trends of institutional financing. The data, 
by five student education expenditure categories and five related income sources, 
are presented separately for public and. private universitiesj 4~year colleges, and 
2-ycar colleges for fiscal years 1969 throtigh 1972. Needless to say, conCfnuous 
updating of this information is critical to understanding the real investment in 
higher education among the different types of institutions and the changing rqlcq 

. and relative contribution of the various income sources. See Halstead. vS'/a/^'uuW^? 

. Planning in Higher Education, op. cit., pp. 539-548, and appendix d. 

, . 35 




ERIC 




Figure 11-3. 

— Trends in current fund educational and general expenditures ^ 
in public institution^, amount, and amount per PTE student in actual 
and constant dollars, fiscal years 1961-74. 
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Note. — ^The vertical axis is expressed on a ratio or logaritlimic scble; i.e., equal vertical 
distances reflect equal proportional (as distihgui.slied from absolute) changes. 
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Figure li-4. \ 
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Table 11-3 



"fuH4lm^«equivalCTit en institutions of higher edu- 

cation by institutional control/ fiscal years J,960-74. 



^ .\. ' 

Fiscal year - All instittitions,' Public Private 



I960 Y 2,810,000 * ' 1,665,000 1,145,000 

1961.,-... ; 2,995;000 1,785,000 1,210,000 

1962 - ; * 3,245,000 1,980,000 1,265,000 . 

1963 ^ "... 3,505,000 2,175,000 1,330.000 . 

1964.... • 3.750,459 2,385,667 1,364,792 

1965.. - 4,178,784 2,712,449 -1,466,335 

-1966 4,753:872 3,155,527 1,598,345 

1967.. ..^ : , 5,126,005 3.438,534 1,687,471 

1968. ; 5,539,222 3,804,264 1,734.958 

1969 . .'. , .• . ; „ 6,024,199 4,279,172 1,745,027 

1970..... 6,382,618 4,615,935 1,766,683 

1971..../. 6,790,509 4,988,573 ' 1,801,936 

1972./... • 7,096,444 -..5.287,197 1,809,247 , 

1973 7,186,865 • 5,377,200 1,309,6^5 

1974 7,384,362 ' 5,566,739 1,817,623 



Note— Enrollment includes resident and extension degree and non-degree-credit. Full-tlme- 
equivalent (FTE) enrollment equals full-time enrollment plus one-third part-time and extension 
enrollment. " 

Sourcfr: U.S. Department of Health, Education, and Welfare. Office of . Education, Opening 
(fall) Enrollment in Higher Education, relevant issues. 

y ■ - ^ . 

of education, no precise measure may be made of the degi*^ee to which cost 
savings have been effected to offset greater resource requireinents. It re- 
mains for each individual institution to constantly struggle witli^iind hope- 
fully balance the increasing costs of new programs with cost-savingj^fficieney 
so as to avoid any deterioration in quality. ~ ^ 



Description of Index and 
Data Base 

The complete title of the index presented in this chapter is: Index of 
Change in Prices of Goods and Services Purchased by Colleges and Uni- 
versities Through Current Fund Educational and General Expenditures 
Excluding Sponsored Research. For the sake of brevity, it Is referred to as 
the Higher Education Price Index (IIEPI). The HEPI and its major com- 
ponent subindexes for fiscal years 1961-74 are presentkl in table II-l, page 
31. This, index is concerned wilh price changes involving the salaries of 
faculty, administrators, and other professional personnel, nonprofessional 
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salaries and wages, various sci-vicrs, supplies and materials, equipment, - 
books and periodicals, and utilities-all of which represent goods and ser- • 
vices purchased by colleges and universities making current fund expendi- ■ 
tures for educational and general purposes. (The various items priced by 
the HEPI and theiv relative weight or proportion of the total cducatipnal 
and general budget is presented in table U—K P- '^1 ) • ■ „ 
. Educational and general operatiotis are classified in the following func- 
tional categories : instruction atul departmental research, extension and 
public sei-vice, educationarprograms such as workshops and instructional 
institutes supported by sponsors outside the institution, student services, 
general administration and general institutional expenses, staff benefits, 
libraries, operation and maintenance of physical plant, and organized activi- . 
ties of educational departments designed primarily to provide instructional 
or laboratory training of students. Sponsored research and other separately 
budgeted research, although part of educational and general operations,. is 
excluded from' the index compilation and priced separately by a Research 
and Development Price Index (R&DPI). The goods and services priced by 
the HEPKrepresent those that are purchased to perform all of the above 

functions. , - ■ 

The Higher Education Price Index is a weighted aggregative index num- 
. ber with "fixed" or "constant" weights, often referred .to as a "market 
basket" index. The procedure is to measure price change by repricing each 
year and compai-ing algregate costs of the goods and services bought by 
colleges and universities in a selected base period. The quantities of these 
good's and services hi-e been kept constant based on the 1971-^72 buymg 
pattern of colleges aijd 'universities. (Prior to 1967 the index weiglrting is. 
based on the 1964-65 expenditure pattern of institutions.) The quantities 
Ee+>rP.<jerirHHnSb''aiiHual consumption of the specific sample items actually 
'pric«d bv the index but al.>o consumption of related items for which prices 
are'not obtained, so that the total c=ost of the market basket represents total 
ifi^titutional spending for all goods and services. - _ 

■ The index is calculated on the reference base of fiscal year 1967 =: 100. 
• This means that current- prices are expressed as. a percentage of prices for 
" 1967 '\n index of 110 means that prices have increased 10 percent-smce- 

the base period; similarly, an index of 90 means a 10-percent decrease.^ 

The index- caft be converted to any desired base period by dividing each. 

index number -to be converted by the index for the desired base period. 



Index Weighting Structure ^ 

• The composition of current fund educational and general expenditures ^ 
(excluding sponsored research) by object classification used for computmg 
the Iliglier Education Price Index is shown in table rf-4. Personnel com- 
pensation comprised 82.0 percent of educational and general expenditures 
of institutions of higher education in the United States in 1971-72. The 
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largest expenditures for personnel compensation were for faculty salaries ■ 
(42-,2 percent)^ fringe benefits (9.0 pefe^xt),' administration and institu- 
tional service personnel salaries (8.5. percent), clerical wages and salaries 
.(5.4 percent), and nonprofessional service woTrker wages (4.0 percent). 
Contracted services, supplies, and equipment, which accounted for 18.0 
percent of the total ^educational and general budget, consisted primarily 
of expenditures for services (7^.3 percent), stipplies and materials {3\5 per- 
cent), and utilities (3.0 percent).- ^ 

The annual consumption pattern represented iri the index is based pre- 
dominantly On the 1971—72 buying ^patterns of those few colleges and uni- 
versities in the United States which classify their expenditures by object 
roup; i.e., "salaries, supplies ajid material, communication, equipment, ;pt 

Composition by object category of current fund educational 
and geiWal expenditures^ in colleges and universities, esti- 
mate for riscai year 1972. 



Category ' ^ Percent of total expenditures 



PERSONNEL COMPENSATipN ^ 82.0. 
1.0 Professional salaries ^ * X. ; 58.0 

1.1 Faculty:...., ....'.".^X. 42.2; 

1.3 Graduate assistants.. J. .\.. .. 2,7" 

1.5 Extension and public Service personnel 2,6 

1.6 Administration and In^titutiotial services personnel 8,5 

1.7 Library personnel. . . . , ,. .\. . . : 2.0 ^ 

2.0 Nonprofessional wages and salaries.\ 7. 15.0 i 

2.1 Technicians \ 1.5 

2.2 Craftsmen ] \ *1.0,, 

2.3 Clerical..,:.; |...; A.' 5.V 

2,4Students j t.\..... > 2.0 

2.5 Service..... \.,; :. 4.0 

2.6 Operators and laborers \..: l.I. 

3.0 Fringe benefits : .\: 9.0 

CONTRACTED SERVICES/ SUPPLIES, AND EQUIPMEI^T ' 18.0 

•4.0 Services. .\. ; . . . 7.3 / 

4.1 Data processing and Equipment rental : .V 1.4 

4.2 Communication r. ■ L5 

4.3 Transportation ; .'. .i \ \ / , .7 * ^ 

4.4 Printing and duplication |\. ..... . .5 

4.5 Miscellaneous service^ , : . . J .\ . : . * . 3.2 ' 

5.0 Supplies and rhaterials?... , . . ... . . • 3.5 

6.0 Equipment. ...1..'. V ,. 2,5 

7.0 Books and periodicals. ^ . . . .^-^^^ttt. ....\. 1.7 

8,0 Utilities ...\ 3.0 

, „ :; "V \ ico.o 100.0 



^ j&tcludlng expenditures for. sponsored research. \ 
2 Professional categories 1,2 "research associates" and 1,4 "other professional, nondoctoral" 
are R&D personnel associated with sponsored research expenditures which are excluded. 




m<ua.'ln paitirulai, prime data sonra-s were tlu- expenditure records of 
the Unk-evsityof WiscDiisin System and -U-^ Okiahouia Statj> Regents for 
liigher Education. The extensive object cias^ification of expenditures froni 
these two sources were used to establish the IIEl'I's detailed subdivision 
wefnlitinss. The breakdown of exlienditures for professional salaries by oc- 
cupational groupini^s was based on a- i)rofessional employee- Cbunt (multi- 
plied by average salaries, obtained from die U.S. Office of Education 
1970-71 liiglicr Education Oeneral Information Survey (HEGIS). A siinr 
iiar subdivision of nonprofessional salaries by occupation svas computed 
using 'a nonprofessional employee count conducted in 1971 by- the Office. . 
of Institutional Research, State I'niversity ,of New York. In a few instances, 
• U.S. Departmen't of Labor, Bureau of Labor Statistics Wholesale Price In- 
dex weights were used within i-ertain object classes when no institutional 
data were "'available; e»g.. the division bet\veen esiienditnres for telephone 
and,po.;tal charges within the- connnunicatioa category. 

The weights for larger divisions were, established from data in the annual 
nports of a number of public and private colleges and universities cjassi- 
f>-ing expenditures by l.road object categories. 'tJ.S. Offic^e of Education 
payroll expenditure data were used to set the major division between cx-' 
penditmes for personnel roinpc-nsation and for contriicted services, supphcs, 
an<i e.iriulpment. Tlie relation.ship between salary and fringe benefit exioehdi- 
tures was determined from the .\merican .Association of University Profes- , 
.sors' 1971-72 annual snr\ey. ' - 

'['he object category V'-i.iil'ts sli"^^ " tft'bl« II-4 are estimated national 
averages based on limi'ted institutl""Jil-data. The esthnatc^. only at)proxi- 
niate actual national values, FurthVi-6ii()re. the expenditure pattei-ns of indi-" 
vidua! 'institutions will- differ markedly from these averages. Such variance 
in weighthig, ifowever. has no great effect on the applicability of the IIEPI 
, to anv given institutional situation ' or in the validity of index numbers 
themselves. Index validity depehds' primarily on selecting . suitable price 
series and holding budget \veight.s ^constant. "Modest chffercnces in the 
weiiihts attac-.hed to exiienditn*(;e categories have little effect on overall index 
' values. 4-his is because the IlEPI is dominated by the trend in faculty sal- 
■'aries (42.2 percent of die total) and because of similarity in the salary 
trends for other per.sonnel hired by institutions. 'Even a substantial differ- 
■ euce in weighting has noftoo great ah efTect on index values. For example, 
if in.l967-the 1.7 percent weight attached to books and periodicals— where 
•price hiflation is sthigb 7''pcrcent annually— is transferred to cqtiipment---^ 

■ 7 InciividMal insthnlions or groups of itistitUtiouonaX>J3f- ctu_irsc-,' design tlieir own 
c-dm-atio.u.1 and ^•c•ner^l cxpendiuirc iAidcx using the price scries provided in tins 

, ■ publicatiofl and weighting the varioirs items according to their own distinct ^i^PendJ- 
ture paltcrn'-^'alues for siicli tailored indexes are. unlikely- to- deviate: ^sigmficantly 
from those of the national HEPI. However, it is a relatively easy tij.fk to construct 

■ a special index using prepared, price .series,, and ll,e gain in validity for a -given 
application niay make the pxerci.sc 'worthwhile. / 

0 ■ 

42 ■ ■ ■ - 



where .priGCS have increased only 3.75 percent annually— the 1974 HEPI 
value of 452.8 would te reduced only 0.6, to 152.2.^ 

A fixed weight index sucli as the HEPI occasionally requires revision of 
the weights assigned various items if the index is t-q accurately reflect current 
goods and services Ifeing purchased. Such revisions should be relatively in- 
frequent since even small changes. in-the"compositibn or quality of the goods 
and services being purchase'd* pr^vetits unambiguous comparisons of price 
alone without intangi^e consideratworis, New weights, when necessary, may 
be- introduced periodically by a process of ^'linking" (see p. 18-20) without 
affecting the indexMevel. The linlcing process has been used in a weight 
revision for the two major coiiiponents of the HEPl—personnel compen- 
sation and contracted servfites; supplies, and equipment. For fiscal years 
1961 through 1967 these/ two components are weighted 74 percent^and 26 
percent, respectively, ba^ed on the 1964-65 budget pattern of colleges and 
universities. For fiscal years 1967 through 1974 the weights are 79.3 and 
20.7 percent, respectiy^'ly, based on an adjustment of the 1971-^72 budget 
pattern. / , " 

Un'l971-^72 th7&uV|rc4: of institutions showed an increase in the relative 
^expenditures for. personnel compensation to 82 percent and a corresponding 
decrease in 'the proportion spent for contracted services, supplies, and equip- 
ment to 18 percent. This change was due partly , to the fact that salaries 
and fringe benefits have been increasing at a faster rate than the prices of 
contracted services, supplies, a|id equipment. Also, institutions in efforts to 
"economize have cut back on outside/ purchases to concentrate limited funds 
.on faculty salaries hnd instruction. This action decreased the amounts of 
contracted services, supplies, and equipment purchased relative to the num- 
ber of faculty and staff employed. In reweighting index components,* only 
this type of .change in consumption is taken into account. The effects of 
price change must be excluded. 

For fiscal years 1967 through 1974 the 1971-72 budget proportions (82 
and 18 percent) have been adjusted to index weighting factors of 79.3 for 
personnel compertSation and 20.7 percent for services, supplies, and equip- 
, Anent. This^ adjustment-properly excludes the ef^i^cts of price change and 
accounts only for changes in "*he consumption pattern of colleges and uni- 

- ? Thi.^ e3J:aniple shows Jiow a diflference in weighting would result in a divergence 
in HEPI values of about 0.1 a year; i.e., the 1968 index value Would be 105.9 
Mnstead o(J05.0, the 1969 value would be 113^0 instead o/ 113.2,' . . . the 1974 
value would be VrSA instead Qf't52.8. U the HEPI were used to adjust for inflation 
in funding higher education, whiit would be the financial consequence of a differ- 
ence in index valu«is of this magnitude? Holding per student ejependituues in constant 
dollart fixed at the 1967 lei^el ($1,7^4, see table II-2), comparison .of total public 
anj3 privato expenditures^as adjusted by Hie two index series results -in a difference 
Over the 1968*-74 period of $80 million? Thus a divergence of inde;x values by as 
little i^s 0.1 per year amounts to a significant dollar difference in funding at the 
national level, a strong argument for accuracy In weighting if the HEPI or similar 
index is widely employed. For an individual in^^tutibn,vtjlis' differe ice in weighting 
would have negligible effect on requested funding l^velt. ^ 

.. . . , ■ / ; / 
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yersities; i.e., their purchase of diflcrcnt relative physicaj quantities of goods 
and services. Budget p^roportious roprcseiit not only the relative physical 
count'of ijerns purchased, but also tlieir pri^, The adjustment nnade relates 
the 1972 to the .1965 budget in tcAns of implied physical quantity changes 
excluding price factors, If the 072 budget proportions were used as un-. 
adjusted' we'lghting factors, inde^^i values after 1967 would .tend .to overstate 
the -Vafc^^ol^ inflation. Tli^ thc<3ry» and calculations involved in tl^^is adjust- 
ment arc 'presented in an /earlier section ^^Adjustments for Quantity 
Changes/' pages 20-25. . / . ■ ■ ^' . . ■ '\ 

X ^ ' ^ ' ^. • , • . . \ ■ • 

Ind^x Prices and Data Sources 

The list of items priced by the IIEPI includes theVjlPst important -ser- 
vices and goods. purchased by colleges £tnd universities for educational and 
general purposes, and a sample of the less important ones. In combination, 
these represent alPitems purchased. This section presents a description of 
the jtems priced for the index and data sources. It should be kept in mind 
that the essential objective in pricing is to maintain constant quality in the \ 
item being observed or exdude those differences^ m price attributable to 
changes in product or service quality. • . ' ; 

1.0, Professional salaries 

Subindcxes for salan(<s of the various professional personnel categories 
are shown in table II— 5. 

U. iFaculty v 

/rhe faculty salary subindex consists of a weighted average of h/idmduaL 
indexes of the .salaries 6f professors, associate ^profegsors, assiijtsm^ 
sors^' and instructors as shown in tabic? 11-6. The weights are "^td oK the 
proportion of total faculty salaries piid to each academic hr^ in 1971-72 
as follows: professors, 34.5 percent; associate professors, ^.5 .2/perc?ht; -assis- 
tant professors, 30.2 percent; and instructors, IQ.l. percent/ 

Tjhe source of all faculty| salary data^ is the American Association of Uni- 
versity Professors' (A.VUP') annual survey of* college and university faculty^ 
salaries and benefits^ directed by Maifyse Eymonerie. and published- in the 
summer issues of the AJUP Bulletin. In 1971-72," 1 ,244 institutions .with 
" professional r^k particiiiated in' the survey. Their salary schedules repre- 
senlted payment to 263,2|40' faculty 'members. Iii 1960-61 only 452' institu- 
tiojis par-ticij^iited, To irjfer national averages from this lov/ earlier survey 
participation is a rather| extreme extrapolation, and the validity of index 
values for this period may be legitimately questioned on4his basis. 

In 1965-66 the AAUP began publishing salary" increases for the same 
institutions reporting comparable data for 1 -year periods. While this price' 
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series would provide a hcttei: indiciUion of diaiiiges in salary than do unad- 
justed data for the total number of institutions reporting, as a practical^ 
matter the difTerentiaU between the two trends is extremely small (approxi- 
mately 1.1 percent for the 7-year j^eriod 1964-65 to 1971-72), and cur- 
rently is insignificant because almost all major, institutions now consistently 
' report each yea,r. 

Comparison of rates of salary change among institutions by type and 
control reveals diflerences that mifrlrt warrant computation of separate price 
indexes for certain\grou^s of institutions. During the 12 year period from 
19Bl-'62'to 1973-74, tide percentage increase ii| professor salaries for all 
Institutions surveyed hj'.AAUP was 92' percent! For the different institu- 
tiorl^l groups the itier^ases were as follows: publiic universities, 91 percent; 
private universities, 82 percent; public 4-year colleges, 102 percent; private 
4-year colleges, 89 percent; and public 2-year colleges, 118 percent (there 
were too few private 2>'ye2^r colleges surveyed to determine a valid measure- 
ment). \ ■ ' ...^ - . \ 

As calculatecj for all institutions, the overall HEPI increasec\90 percent 
from 1962 to/i974. If a separate index were computed for public 2-year 
colleges basetl on the above. noted differences in faculty ySalaiy growth .(ap- 
plied to each academic rank), the resulting index numlaers would increase 
104 percent during the same" 12-year period. This difference is sufficiently 
significant to warrant attention in later publications to' the development of 
a^separate KE?l for public 2-year colleges. For th(^^ofh.er type-cont^ insti- 
tutional groups, the difTerences in faculty salary gi^wtfi, r^te^ do not appear 
sufficient at this -.^ to justify separate index calculatipits. However, dur- 
ing the present period of recession and inflation, index eompilers must be 
particularlv alert to the very real possibility of difTerences in salary growth 
occurring between the^~"ptMic^nd private sectors whose funding patterns 
differ so substantially. 



13, Graduat€\ assistants 

' No salary sepes for graduate student teaching assi.st^mts (TA's) and re- 
search assistant^ (RA\s) is available, and a suitabje proxy to ^/present" the 
trend in their siilaries is difficult to select^ Policv and practice in compensat- 
ing graduate assistants vaiy and are dependent on a numbey of factors and 
subjk't to variouV restraints.^^ Despite this complexity!, alj institutions recog- 
nize/ the graduate assistant position as a secondary but supportive activity 



p&/tni( 



^'Some dep&,ftniei\ts with national rcl^ut'ations vie for outstanding grad'uatcs 
by /ofTering top/ salaries. The latitude reqnir^cl. for ,such open competition is curtailed 
atfot}iPi- ur|ivelsitiej? v\\hich have adopted ' institution-wide standard .salary schedules. 
In' jetting' graduate a.s^istant salary . levels,, institutions give viiricd attention to th6 
tak^exexnptifAi sEatus M certain assistant earnings vvhicli the Internal Revenue 
StM-v-ice copslders a . stakitbry . .sThDki^^^^ rcimbursenient is fot work per- 

formed in partiai'-fdllfiUn^ent of a degree. Some institutions, in seeking to discourage 
hlcrative te/aching and research, assistantships^ contribute ta what is termed the 
iPh. D. strHchout" - lengthening the time spent l)y students earning tl,icir graduate 



\ 



47 



ERIC 



57 



to tfic sti;i;d{'nt*irpiiiicii)al acadoiiiic pursuits. Three' considerations appear to 
jyadkfflie the setting of assistant salary levels: (1) part-time earnings of grad- 
uate students are used primarily to support the inflividual while attending 
college and should therefore be adjusted for cost-of-living increases^ (2)' 
payment received for research by graduate students which contributes to 
their acaderuic progress may be regarded as a scholarship or grant and 
should consequently correspond to tuition c^harges, and (3) th^ graduate 
assistant as a bonafied and contributing member of the academic commu- 
nity and an adjunct of the faculty, should be compcmsattid proportionate to 
and Consistent with faculty salary schedules. 

15ased on evidence that the above three considerations are basic to the 
establishment of graduate assistant salaVy policy^ a proxy salary series was 
calculated giving equal weight to: (1) cost-of-living as indicated by the 
Consumer Price Index. (2) tuition charges, and (3) instructor salaries. 
The price trend for the resulting com])ostte index proved to be, for all 
practical purposes, equivalent to the trend in instructor salaries alone. As 
a result, instructor salaries at universities (which -.employ about 85 percent 
of all junior faculty) is used as a proxy for the price series for graduate 
assistants. , 

IJ. Extension arid ptiblic service personnel' 

Extension and j)ublic service activities are designed primarily to serve 
the general public as contrasted with enrolled students. Examples ar^ adult 
study courses, comnuinity development, conferences and institutes, evening 
"-schools, correspondence study, 'radio and TV services, film library, and 
consultation to State and local government. By far the largest proportion 
of teachers for extension and continuing education are from an in^.titution's 
own staff: 80 })ercent for credit courseS;, 63 percent for noncredit courses, 
"and percent for conferences, institutes and workshops. Institutional staff 
teaching extension and continuing education courses are paid generally., 
^according to a fixed scale, and to a lesser extent according to individual 

d(\^ree -hy keeping assistant salaries at a miniininn. A ininirnmn wage policy may. 
'\also l)e einpinyed by institntioris seeking to curtail enrollments in fields where a 
. lal)or surplus is tlioiiglit to exist. • ' 

(h'fiduatr student assistant .salary levels are also under certain restraints. If the 
earnings, of part-time TA's and RA*s approach thfJse of full-time instructors and 
research associates, faculty and n'seareli directors may seek greater .^employee prti- 
ductivity }}y substitiuing instructors for student assistants. -Also, .sin^ce the activities 
of graduate assistant.s (particularly RA'.s) frequerUly contribute directly to. thfjir 
academic progress, as in thesi.s preparation, a.ssistant salaries must remain bekjjw 
those of othertless academically supportive positions available to graduate. studePjts 
such as instructor. Thirdly, graduate assistant .salaries must be lower than lab(|)r 
market earnings of newly hired bachelor degree holders to discourage a niassiVe. 
ihcrea.se in assistant applicants who l)elieve they can earn as much continuing tlieir 
education as working in the ccononiy( 
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negotiations based on the going rate of the professrori, anticipated income 
of the program, and preparation and travel time of the lecturer. 

The National University Extension Ai^dciation (NUEA) has surveyed 
and published salary data for extension ^I'nd continuing education adi?iin- 
istrative positions for academic -years 1971 and 1972. No salary data, 
however,* are available for faculty participating in these programs. In the 
absence . of such data, it is assumed that the fixed scale of payment to an 
institution's own staff teaching extension and continuing education courses 
parallels faculty salaries for resident instruction '.On this basis, AAUP data 
for faculty are usexl proxy for the price series for extension and public 
service, ^> . ^ ' 

Administration and institutional services personnel 
This . price series for 1971-72 and 1973-74 is based on a mean , salary 
value for 17 administrative positions as reported in both - years by 961 
institutions responding to the iinnual Administrative Compensation Survey 
of the College and University Personnel Association, Mean salary for each 
position is presented in table II-7. Administrative positions normally 
associated with auxiliary enterprise operations such as director of lood 
services/student" housing, student union, Athletics, and bookstore manager 
are excluded. 

Administration and institutional services personnel salaries for the period 
1960-61 through 1971~.72 (and linked to the above- series in 1971-72) 
are based on median annual salaries of 10 administrative officer positions 
in 4-year institutions surveyed .by the National Education Association, 
Research Division. The additional positions and 'coverage of 2-year insti- 
tutions by .the- College and Univ^^rsity Personnel ■Association (CUPA) 
survey is the reason why CUP.Vs data are how used in preference to that 
of NEA's, 

,\t 4-year and 2-year colleges, salary payments for the administrative posi- 
tions surveyed by CUPA account for a large portion of total expenditures 
for this subindex item. Even though universities have more nonacademic 
positions-— because of larger Staffsvin institutional development and^>student 
services-- it is assumed that the price changes for these additional positions 
parallel those in" the price series for the administrative ofgcers used. It 
should oe noted that the price series frend for faculty and administrative 
personnel are similar (see table IIp5) ; .therefore, any error in weighting 
between the two items is of little consequence to overall HEPI values. 

1.7, Library personr^l ^ • o 

Salary data for various library positions do not exist. As a proxy price' 
series for all positions, ihe salary of head librarians is used— mean values 

10 National University Extension Association, Annual Survey of Extension and 
Continuing^ Education tn NUEA Member Institutions, 1969^70: Administration, 
Financing md Admissions Policies, Washington, D.C., 1971, pp. ), 26. 
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reported by the College and University Personnel Association (1971-72 . 
and 1973-74), and median values reported by the National Education 
Association (1960-61 through 1972-73). The two salary series are linked 
in 1971-72. These data are presented in table II-5. • 

There were nearly 22,00d FTE professional library staff in 1970-71. 
A median of 4.0 were employed per institution ;-2.0 at the.25th percentile, 
7 0 at the 75th percentile. It is assumed that the trend in sflary increases 
.for these small professional . staffs parallels that of the head hbrarian. 

2.0. Nonprofessional wages'imd salaries ,. 

For nonprofessional categories the assumption is made t\kt salaries paid 
by colleges and universities are primarily determined by competition m 
the open labor market. Although' the absolute wage Wvels paid non- 
professionals by colleges may be lower than paid oufside l|he industry, the 
relative change from year-to-year is probably the samd for all sectors. 
Hence the price series for the various occupations for J all employers is. 
applicable to colleges and universities. The salary subjndexes for non- 
professional occupations are presented in table 11-8. I 

2.1. Technicians - | 

technicians arc involved in skilled work at a level requiring knowledge 
and formal training such as that obtained at technicajl institutes, .2-year 
colleges, and technical specialist training programs at universities. Examples 
. of various types of technicians are: engineering, laboratory, medical X-ray, 
dental, optical, catographic, museum, histology, etc. Also included in the 
technician category are electronic data processing (eflp) personne Ihe 
salary data u5ed,for engineering technicians and draftsmen is col ected 
by the Bureau of Labor Statistics, National Survey k>i Professional Ad- 
ministrative. Technical, and Clerical Pay .(PATC).;The source of edp 
personnel salaries is survey , data collected by the periodical Infosystems . 
(see pp. 57-59 of this text for further discussion of edp salaries) . 

2.2. Craftsmen 

■ For the craftsmen category a fixed weight composite of average weekly 
earnings- for eight skilled maintenance . and toolroom occupations _ (car- 
penters, electricians, rnachinists, mechanics, mechanics-automotive, painters, 
pipefitters, and tool and die makers) collected by the Bureau. of Labor 
Statistics, Area Wage Survey, is used. 

2.3. Clerical 

the clerical category is priced by a fixed -^veight composite index of 
wa,ge trends for eight clerical and clerical supervisory occupations (account- 
ing clerks, file clerks, keypunch operators, keypunch supervisors, mes- 
sengers, secretaries, stetlographers, and typists) collected by the Bureau of 
Labor Statistics, National Survey of Professional, Administrative, Technical, 
' and Clerical Pay (?ATC). . • " ' 
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2.4. Stttdents 

The wages paid undergraduate students performing a wide variety of 
duties at a semiskilled or unskilled level are likely to be at or near minimum 
.wage levels. However, the periodic and somewhat arbitrary setting of 
minimum wages under the fair Labor Standards Act " ^sult? in a *va^e 
series which is disrupted, increasirl^in abrupt increments with lorig intervals 
of fixed values. This pattern is inconslftent with the relatively steady growth 
trend of wages in most occtiiJations. FuTthermore, the situation js comph- 
cated by the fact that in 196?; institutions of 'higher education came utider 
the Fair. Labor Standards Act for the first time.'" Beginning at $1 per 
hour, 40 cents less than the existing minimum wage stipulated for em- 
ployees engaged in interstate commerce, the minimum wage rate for 
colleges "caught-up" by rapid increases during the next 4 years. Probably 
few students were paid as low as $1 an h9ur ia 1967, so this rapid increas e 
"did not report the slower growth in wages actually paid. Adding to This 
complexity are the minimum wage laws in many States which variously 
affect student wages and which cannot easily be taken^ into account at the 
national level. These conditions preclude minimum wage rates from serving 
as an accurate proxy for student wages. , 

The proxy used for^ student wages is; a fixed weighi composite of wage 
trends for five unskilled plant occupations (janitors* porters, cleanerS, 
laborer's, and material handlers) collected by the Bureau' of Labor Statistics, 
Area Wage Survey. To the extent that colleges and universities compete 
with local business firms for student employees, this wage series is a 
suitable, and in the absence of actual student-wage data, necessary proxy. 

2.5. Service 

Service employees perform work in such areas as cleaning service (win- 
dow washer, maid, janitor), food service (cook, dishwasher, waitress), 
health service (hospital attendantrlH^rse's aide, practical nurse), and per- 
. sonal service (locker room attendant, barber, welfare service aide, child- 
■ care worker). Also included in the service category are protective workers 
such as police, firemen, traffic officers, and ^park patrolmen. Service 
positions usually require little, if any, formal ecg&^^tipn. The price series 
. vsed for the service category are median weekly eaMiigs of cleaning, €ood, 

MinTrri^ wage rates for employees engaged in interstate commerce set by the 
Fair. Labor Standard, Act are a, follows: Jan. 1, I960, $l/hr- Sept. ,^19§1, 
$1 15/hr- Aug. 1, 1963, $1.25/hr;. Feb. 1, 1967, ,$1.40/hr; Feb. 1, 1968, $1.60/hr;. 
May ( l'9?4 $2;hr; j;n 1, 1975, $2.10/hr; and Jan. 1, 1976, $2.30/h. Source: 
U.S. Department of Labor, Employrhent Standards Administration, ' Wage and 

Hour Division. » . • • ia; 

12 See U S Department of Labor, Employment Standards Administration, Wage 
and Hour Division, Institutions of Higher Education, ^nder the Fair Labor Stan- 
dards Act U.S. Government Printing Office, Washington, D.C., April 1973, 13 pp. 



health, personal, and protective service nonprofessional full-time employees. 
The source of the series is Bureau of Labor Statistics data derived from the 
' Current 'Population Survey. It should be pointed oufe that this price series * 
is not fixed«weight; i.e., changes in the mix of occupations within the 
service category do afTect series values. 

2,6. Operators and laborers , " 

This occupational group includes workers performing a variety of duties 
at a semiskilled and unskilled level. Examples of positions in this category 
are chauffeur, truckdriver, janitor^ cleaner, mate^rial handler, caretaker, 
maintenance helper, anu garage helper. The price series used is average • 
weekly earnings for unskilled plant (men) workers in positions as janitor, 
. porters, cleaners, laborers , and jnaterial handlers. The source of this ifixed- 
weight price series is the Bureau of Labor Statistics, Area Wage Survey. 

}M. Fringe benefits ' * 

The fringe benefit category consists of expenditures by institutions for 
various services to staff members. The principle benefits and their usual- 
order of importance are: retirement, contributions, social security, . health ^ 
insurance, life insurance, unemployment compensation, workmen's com- , 
pensatiori, and income contitruation insurance. Remissions of tuition and 
fees granted because of faculty or other staff status are usually also con- 
sidered a fringe benefit. 

The price series used for fringe benefits is a composite index ofr the 
difference between AAUP surveyed compensation and salary paid each 
academic rank. In the absence of benefits data for nonprofessional em- 
ployees, the benefits price series for faculty is assumed to apply to all 
institutional personnel. The price index\,series for fringe benefits is presented 
: in table II-l, page 31. 

During the last 13 years, when salaries paid by colleges and universities 
^lave doubled, the amounts paid for fringe benefits have quadrupled. As 
pointed out by AAUP, one reason for this growth is that benefits are paid 
out of pre-tax income rather than after-tax income and this makes them on 
the average a bargain to .the faculty. Besides a genuine effort, by institutions 
to improve fringe benefits, other factors contributing to their rapid growth 
^ have been the increase in Federal requirements for social security payments 
(3.60 percent in. 1965, 5.85 percent in 1974) applied to a larger salary • 
base, price controls which have temporarily restricted salary increases, 
and the fact that institutions may use benefit funds for working capital.' 

In the context of a price-index, fringe benefits are regarded as a package 
preinvestment of earnings, which, together with salary, constitute the total 
across-the-board compensation institutions must pay to attract and hold 
competent staff. Thus the price series for fringe benefits does not price a. . 
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fixed package, of .benefits whose form and quality are kept constant. 
Rather- the price series represents, as it does for salaries, the .amount in- 
stitutions are required to. pay faculty and staff in this form to remain 
competitive jn the labtir market." i _ . ■ 

Thcfe is.some concern that the price series for fringe benefits is inflated 
due to the early nonreporting by some institutions .of retirei|:ient coi#ibu- 
tions not vested in the faculty member within 5 years. An institution must 
rneet this requirement for indusion of its retirement paymentii in the AAUP 
survey. However, a comparison of the trend in fringe bj-nefits for all 
institutions with that of 41 mstitutions (all of which had a| vested: 5-year 
retirement prc\gram in 1963-64 except one), suggests that any. possible 
upward bias is' likely to be small. -»> 

Contracted Sei4ces, Supplies, and Equipment 

Services, supplik and .equipment constituted 18.0 perceilt of the edu- ^ 
cational and geijefal expenditures (excluding sponsored research) of ' 
colleges and universities during the base period 1971-72.^ The d,visio;i 
of these expenditures, .shown in table 1 1-4, are services, 7.3 percent: 
suppVes and material, 3.5 percent; equipment, 2.5 percent; book^ and 
periodicals, 1.7 percent; and utilities, 3.0. percent. I ' 

' These services, materials, supplies, equipment, etc., are ^roducec} and 
sold by a wide range of industries. Some purchases are relatively con^mon- 
place items typical of the operation of many organizations aid commercial 
businesses; e.g., office supplies and\ equipment, postage, telephone, utilities, 
and transportation. Other purcha.ses are more specialized itjcms necessary 
for instruction and reseVrch; e.g., scientific instmments a^d measuring 
devices, electronic data processing, chemicals, laboratory glassware^i and 
books and periodicals. Because of the number, diversity, arid specialty of 
these items, any grouping of similar commodities for pricing^ purposes! will 
necessarily be crude, involving_approxMmate weightings and jrepresent^tive 
pricing. ! 

■■' is'A fixpd" package of fringe benefits ■ may, in fact, be impossible . to dcifino, 
necessitating the interpretation adopted. The principle difficulty isj m definn^g a 
future fixfd standard of living and estimating its future cost to bp par lally imet 
by a retirement income established through a uniform- series of_ yearly contributions. 
■ Any change in the estimated future retirement income required v|/ot.ld resulf in ^ 
• higher or lower yearly contributions-a price change. While these diffie^ilties jiiay / 
not be. insurmountable, this approach is more theoretical than ^^^ff'^f'^f''^. 
contributions by inHitutions are no! set to , provide a future fixed staAdaWi of liv n.^._ 

■ kather. they are set 'so that in combination with salary the totj '1^^/''^' 
, ■ ofrcred i,H competitive in the labor market. It should be .pointed out iU^l hjMtif Is , 

as opposed to institutions, are naturally interested in their standard /.f ''^'"f 

■ retirement, which accounts for , the choice by some faculty to miike ^idditional^ 
TIAA.-CRRF payments. , , . , ■ ' 

II For fi<ical years 1961 throu.gh 1967, services, supplies, and equipment were, 
weiglited -6 peireiU leased On their bud.get proportion for the 1964-65 base period. 
See discussion pp. and 20-2,"). ' 
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4.0. Seihuipe$ / ..^ . . ' ^ ■ 1 '/' /- 

The price indexes for contracted services are present/d in table II-9.- 



4.1. jDain processingSand equipment rental 

\ In educational and general operations, the costs of, data processing 
consist of expenditures for outside contracted services *^fef operational and 
programming personnel, 30 percent, and for equipin^nt purchase and 
rental, 70 percent. research dr\d development this division of costs 
is estimated to be 6u jpercent and 40 percent respectively. Per«)nnel'- 
services have been proed using data processing salaries reported by the 
periodical Infpsystems' nationwide annual survey covering a variety of 
job classifications. In 1973 the survey reflected the salaries of 36,170 
electronic data processing (edp) emplo'yees in over 1,500 installations in 
major metropolitan' areas. A fixed weight composite average weekly salary 

.was calculated for 20 edp job classifications consistently reported since 1967. 
The jobs include managers and supervisors, computer systems analysts, pro- 
grammers, computer opei;^tars, andvReypunch and tape operators. From 
1960 to 1966 the nationwide annual edp sllary survey was published in. the 
periodical Business Automation. For this earlier period a composite average 
weekly saiaiy was calculated far 28 edp positions" and "miked", to the 
1967—74 salary series by drawing a smooth curve cpnsistent with the trend 

Xline of both plots. \ *^ 
\ The pricin^g of data, processing hardware is based on monthly rental 
ra.tes of the IBM 360, model 30 computer from 1964 through 1971, linked 

*in 1971 and continuing to the present A^ith the monthly rental rates of 
the IBM 370, model 135 computer. The technology and capacity of both 
computers, has remained essentially constant during their respective price 
periods. However, the newer IBM 370 has vastly improved technology 
over .the colder IBM 360, haviiig greater capacity, more sophisticated pro- 
cessing capabilities, greater speed, lower cost per operation, and smaller 
physical siz6. In 1971 the 370 rental cost was approximSately 3/2 time^ 
the; earlier 36.0. By liriking in 1971, this price differential due to a change 
in product design is not reflected in the price index numbers for computer 
hardware. .. . ' ' 

The following "^should be kept in mind. While price increases for fixed 
model compute have been very njodest. during the last decade, colleges 
ahd universities^ haye been ' continually upgrading their data processing 
capabilities by purchasing newer, more expensive computers of advanced 
design. Thusy.total e>^\^^enditures for data processing and computers has 
inc'reased gt/eatly, almost all being "real" 'growth -in constant dollars 
with little erosion ;of purchasing power becajise of price increases. And, 
froni a behefit-cost rat io\ standpoint, recent advances in computer tech- 
nology are rep)orted' to havfe doubled processingj'feapability^ at half the cost — 

' a fourfold improvement in\ return per- do liar investment. Again, this im- 

^ A ' ^- ' \ ■ 67,. ■ , ■• 
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provementr in utility does not in any way alter price index values, for 
computer hardware^which report only price changes for products " of 
constant qwTiWiy. 

f .2. Communication 
. This subihdex*1s a fixed weight' average of the Bureau of Labor Statis- • 
tics Consumer Price Index (CPJ) series for 'residential telephone service 
(82 percent) and postal charges (18 percent)? 

■ . • ■ * ■ ■ 

43^ Transportation 

This subindex is the CPI price series for public transportation' which . 
represents fares fui local transit, taxicab, rgiilroad (coach), airplane* 
^chiefly coach), and interc\t;y bus. Future .development of tTie price series 
for this subindex should include th^ addition of. a component reflecting 
the considerable use of automobile trahsportatioh (leading, rentals,' reim- 
bursement for private use, ejtc.) by college personnel ; * 

4.4. Printing and dfhpUcation " « " " 

The primary, expenditures made by colleges and universities in printing 
and duplication are for production. Associated /)verhead expenditures for 
administration, services, utilitieSj etc., are small and generally included. 
in*>$heir own category.' In a* 1973 survey, the Printing Industry of Amkica 
deteripined t{iat the. major direct costs of production— papef and wdrker 
payroll—were in the ratio off 2 to 3. Using' this ratio a fixe3~weight (Com- 
posite index is used for printing and duplication based on^ the Bureau of 
Labor Statistics, ciWholesale Price Index price series for book paper #2 
plain offset (BLS No. 0913-0122), weighted 40 percent, and the average 
weekly earnings ^of production or nonsupervisor)' workers in the printing 
and publishing industry, weighted 60, percent, collected by the Bureau 
of Labor Statistics as part of their Employment and Earnings series. 

4.!f» Miscellaneous i^ervices 

This category includes contracts for a widtf variety; of professional, 
technical, and skilled services provided by consultants, technicians, and 
craftsmep hired by colleges and universities from outside the institution 
for particular jobs or projects (payment of legal fees is an example). Also 
included as miscellaneous services' are expenditures for such items as in- 
surance, iadvertising^ dues and .memberships, contributions and prizes, 
taxes, laundry, and trucking. The proxy for pricing tffis broad service 
category is a composite- index of salaries for proF^sional, administrative^ 
and technical support collected \y the Burea.u.of Labor Statistics, National 
Survey of Professional, Administrative ^ Technical, and Clerical Pay 
(PATC). Occupations in this group are accountants, auditors, chief -ac- 
countants, attorneys, buyers,, job analysts, directors of personnel, chemists, 
engineers, engineering technicians, and drafting! Each of the 11 occupa- 
tions are given equal fixed weight in the composite index. " 



ety of supplies and^ma- 
of related detailed, at- 



Supplies and materials 

The e;ctensive number, si)eciali/atlon, and van 
texials -jASM-by colleges and uni^^^ }>lus lac]< 
counting data permits use of ohlf broad^cate^^^ and approximate 

weightings. In particular, the near complete absence of. supply and 
material data and applicable price series reduj^cs the precision of the 
R&D supplies and materials subindex to a gross dtnd limited estimate. The 
HEPr supplies and maWials subindex seriej is presented in table IM, 

page 31^ . " ^ ' j , 

Major supply^ and material categories,, separate estimates of their relative 
weights for educational- and general ^xpenditiires and for sponsored /re- 
search, and Wholesale -^Fice Index (WPI) commodity price series used 
for the supplies and materials subindex are shqlw^n below. Because many 



supply and material category 



WI"Commodi :y price^erie^ 



Chemical and glass supplies. . Industnal chemicals^BLS^ND. 061 Glass 



containers, BLS Nn. 



EWronic teclinical supplies Ejectronic components and accessories, 5 

BLS No. 1178 . 

Photographic supplies - Photographic suppliej, BLS No> 1542. . .... 3 



Drugs and pharmaceuticals^. Drug and pharmaceu 

^ • No. 0631 



;lcal materials, BLS 
ii:cessori^s,' BLS No. 
ntenti BbS No. 



Stationery and office supplies Office supplies and a 

0915-06 

" • . Writing. paper, rag CG 

' 0913-0141 

/ . P^ns and pencils, Rl.S No. 159& 

^Forage and animal supplies^. , . ; Grains, BLS No. 012 J 

Gasoline, oil. and lubricants , . .GasoOne, BLS No. 0f.71 . . , ! 4 



\operation and maintenancife supphesr-, 



'Finished lubricants, BLS No. O^^G 
Soaps, and synthetic detergents, BLS No. 

0871 

Electric lamps/bulbu, BLS No. 1177 
Prepared paints, BLS No. 0621 
Mixed fertilizers, Bi.S No. 0651 
Sanitary papers anc health prodilcts, BLS 

No. 0915-01 
Brushes, BLS No. 11597 

Matlrials and supplies-~general Intermediate-mater als, supplies and 



Estimated 

re^*ative 

weight^ 
HEPI R&DPl 



10 



40 20 ' 



) 

4 

2 



12 



components, excl Jding intermediate, 
materials for food manufacturing ^and 
manufactured animal feeds 



25 5b 



100 100\ 



^wWht estimates based on limited data provided by General flrvancial ReportinB Office 
the Ujjiverslty of Wisconsin System,. Madison: Within supply bd materia! categories the ^various 
WPI cd|mmodity price series used are assigned WPI weights. ■ ' \ 

2Thi R&D Price Jridex prices research performed at uhiver$itles, excluding the research 
activities of associated medical/schools and agricultural stations. Jhe weights assigned to drugs 
and ph^rmacuuticals and foraWe and animal supplies have been reduced accor -lingly. 
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of the' bulk products purckasod by colleges and universities inyolvi^ trani- 
actions in primary rather than retail markets^ considerable use/is madfe 
of WPI product class price series in this expenditure category as well as, 
for ecjuipment and utilitipa. . I ' - \ 

6.0. Equipment ^ ;: Ny ' 

. Accounting practices for classifying equdpnnent purchases vary among 
institutions, with no standard definitions Qpmmonly applied. Plowever, 
the, type of equipment generally purchased as part of current operations 
is usually small and easily movable.- To be classified "equipment'', as 
.opposed to "expendable utensils" or "supplies", an item generally must 
-<^t~$5Q"ei^m&Hi-afi d ■ hav c--ar-uscful life of at least 3 years. Examples are 
projectors, calculators, slide rules, microscopes, fans, cameras, tape re- 
-eo^rders, and typewriters. Larger, more expensive permanent equipment 
is generally pui^chased with plant funds. Note also that standard accounting 
praictice generally includes equipment repair within current fund expendi- 
tures for equipment. 

Detailed breakdown of current fund expenditures for equipment by 
type of, equipment purchased is not available. This has necessitated selec- 
tion of a few equipment , items, included in the Wholesale Price Index 
series,, as repr esentative of the many smdil types of equipment purchased 
by colleges and universities. As a result, the' surrogate suhindex for equip- 
ment, as for supplies and materials, is a limited estimate. The HEP! equip- 
ment subindex series is present in Table II— 1, p. 3L 

Major equipment categories, separate estimates of their relative weights 
for ediicational and general expenditures and for sponsored research, and 
Wholesale Price Index (WPI) commodity price series used for the 
equipment subindex are shovvn on page 62: 

'7.0,. Books and periodicals 

This subindex, presented in table. 11-10, is a fixed weight average of the 
price series for selected .hardcover trade arid technical books (published 

.in The Bowker Annual of Library arid Book Trade Information) and the 
U.S. periodicals price series (published annually in the July i.ssue of the 
Library Journal), Th.^ weights of 70 percent for hardcover books. and 30 
percent for periodicals are based on the expended proportions of the new 

.acquisitions budget of colleges and universities, estimated from fall 1973 
library data collected but not_tjd)u]ated by the U.S. Office of Education. 

8.0. XJtilities 

This subindex is a composite of the Wholesale Price Index series for 
natural gas (BLS No. 0531-0101), residual fuels (BLS No. 0574), com-' 
mercial electrical power (BLS No. 0542), ancrVvater and se\\.''erage services 
(CPI). ThV weights — heating fuel, 30 percent (natural gas, 20 percent; 



residual fuels, 10 percent) ; commercial power^ 60 percent; and water and 
sewerage services, 10 percent— are based on University of Wisconsin 
Systenj data modified for a central U.S. latitude. The utilities subindex 
series is presented in Table II— 1, p 31, , • ■ 
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-'—-^^ \^ Relative 

_ — \ weight^ 

-Einirpmenrcategory WPI comMity Price series HEPI R&DPI 

Rental Machinery and equipment/BLsW, 11 15^ 5 

f^epsir Craftsmen average weekly e^nings, BLS /Area 20 l0 

IVage Surveys 

Office . Office and store machines and equipment, BLS No. , 15 5 

" ' ' 1193 ' " . 

f • ■ * 

Machinery, tools, and apparatus^ . . Hand tools, BLS No. 1042 , 40 70 

Cutting tools and accessories, BLS No. 1135 
Electrical machinery and equipment, BLS No. 117 
Weldiiig machines and equipment, BLS No. 1133 
■ - ' Fabrifcated structural metal products, BLS No. 107 

Classroom and laboratory^. Scail^ and balances, BLS No. 1146 IQ 5 

Electrical integrating and measuring instruments, 
BLS No. 1172 ' - 
\ Television receivers, BLS No. 1252 

'Musical instruments; ..BLS No. 1593 
Photographic equipment, BLS No. 1541 
Sporting and athletic goods, BLS No. 1512 

Books Price series for hardcover trade and technical books, T. 5 

The Bowker Annual of Library and Book , 

Trade (nformation _1 

100 100 



^Weight estimates based on limited data provided by the Central Financial Reporting Office, 
the University of Wisconsin Systems, Madison. 

^Within equipment categories the various WPI commodity price series^ used are weighted 

equally as representative items. - ' 



Table 11-10 

Average prices and indexes for hardcover books^^ncl U.S. 
periodicals, fiscal years 1960-74. 

1967=:lbo (Number cod* in parentheses identifies categoiy m% outlined In tpble IM.) 

^ Hardcover books U.S. periodidais 



Average Average Total book and 

Year price Index^ price Index^ periodical index^ 

calendar . fiscal calendar fiscal ' fiscal year (7,0) 

• .. ^ ^ year year. year ■ ,. year" ■ - 

I960.-. ^'5.24 $ 5.32 

1961 5.81 69i4 ■ 5.63 ' 70.9 69.9 

1962 .. ^ 5.90 • 73;5 . 5.92 74.5 73.8 

1963 ..: 6.55 78.2 6.31 79.2 78.5 , 

1964 6.93 84.6 , 6.64 8^.8 84.4 

1965 " 7.65 91.5 6.95 88.0 90.5 

1966:. 7:94 97.9 . 7.44 93.1 96.5 

1967.../ 7.99 100.0 8.02 100.0 100.0 

1968...'.. 8;47 . 103.3 . ■ 8.65 ■ 107.9 104.7 

1969:..-...: 9:37 

9.50^ 112.4 9.31 116.2 . 113.5 

1970.....! 11.66 132.4 10.41 127.6 131.0 

1971 13.25 156.3 11.66 : 142.8 152.3 

1972.: ■ 12:99 164.6 13.23' 161.1 ' 163.6 

. 1973 / 12.20 . 158.1 16.20 190.4 167.8 

1974.... . 14.09 . 164.9 17.71 .219.4 181.3 

.1 Indexes are not fixed-weight indBxes and reflect changes in the type and mix of bool<s and 
periodicals from year-to-year. " 

^Weighted average of book index and periodical index. The weights used— hardcover book3, 
70 percent; U.S. periodicals, 30 percent — are based on the estimated proportion of the total 
acquisition budget expended for each. . / 

3 Since the new category "travel'* was added, prices were linked In 1969. / 

Source: Prices of hardcover books are based on tabulations recorded In the "Weekly Recor/l" 
section of Publlshtrs Weekly for the year^ indicated. Not inciuded^are mass-market paperbacks, . 
^-^dvernment documents, and certain multivolume encyclopedias. Published in The Bowker Apnifal 
of Ubfiry and Book Trade Informatidn, R. R. Bowker, New York, 1974. 

U.S. periodical prices are based on a total group of 2,372 titles published in the July Issues 
of the Library Journar si nee 1964. 
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CHAPTER III. , 

UNIVERSITY RESEARCH AND 
DEVELOPMENT PRICES 
AND INDEXED 



Primarily performed by universities and funded by Federal agencies,^ 
sponsored research and development at institutions of higher education was 
funded at an estimated $2.5 billion in fiscal year 1974. Together with an 
estimated $.75 billion for associated indirect costs and $.55 billion for de- 
partmental research, the $3.8 billion total R&D expenditures at colleges and 
universities was approximately 12 percent of all R&D sponsored in the 
United States.^ As with any large aggregate^ it is difficult to gain nieaning 
from dollar amounts of this magnitude. To achieve perspective, it is neces- 
sary to relate absolute values to a relevant base, in this instance by dividing 
by the number of university research scientists and engineers. In unit terms 
— R&U expenditures per scientist — ^total dollars are scaled do\yn to a mean- 
ingful user unit level. Further insight can be gained by comparing unit ex- 
penditures over time to identify relative growth or decline. This operation, 
to be realistic, must compare dollars of constant purchasing power. In^tirr^el?:- 
of rapid inflation, comparison of actual (current) dollars frojj3i£-y^S't^fe"-year 
can be extremely misleading, and, at best, a rela^j^yrnleaningless. exercise. 
The Research and Development Price Index (R&DPI) presented in this 

^ Most "research cnnducted at institutions of higher education is performed by 
universities through funding, hy Federal agencies (71.7 percent), liy universities 
funded by nongovernment sources (12.0 percent), and by 4-year colleges funded 
l)y the. Federal Government (9.5 percent). State and local government funding. of 
sponsored research at all colleges and universities in 1971^ amounted to 4.7 percent 
pf tlie tf)ial. Source;' Paul F. Merlins and Norman J. Brandt, Financial Statistics 
oj Inslifiition^ of Higher Education, Current Funds Revenues and Kxpcjiditures 
1972-73, U.S. Department of Health, Education, and Welfare, Office of Education, 
U.S. Government Printing Office, Washington,. D.G., 197.5. 

^Industry, supported by its. own and by Federal funds,, performed 67.0 percent 
of all.l)asic research, applied research, and development. The share performed by 
other sectors was as follows: Federal Government, 13.0 percent; colleges and 
universities, 11.9 percent; federally fundfid R&p^-certters associated with univtrslties 
and colle.ges, 2S percent; and other nonprofit institutions," -3,5 percent. U.S. Dej^stTt- 
ment of Gpmmerce, Bureau of th.e Gensns, Statistical Abstract of the United S.tdt&f^: ^ 
1974, U.S. Government Printing Office. Washington, D.G.. p. 532, 
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chapter is designed to remove the effects of inflation from college and uni- 
versity research expenditures by converting actual to constant (deflated) 
dollars. The index is described beginning on page 74, preceded by a dis- 
cussion of how the i/idex can be employed to analyze the effects of inflation 
on R&IJ) expenditures. 



The Effects of Inflation on - 
Research and Development 

Price Trends 

Much of the discussion of price trends affecting the current. operations of 
colleges and universities, pp. 27—30, applies, with slight quantitative differ- 
ences, to research and development: Shown in figure, III— 1 (see also table 
1 and figure 1, pp. 9 and 10, for coniparison with other price indexes) the 
price of goods and services purchased for research and development in- 
creased 88 percent during the 13 year period 1961-74. The trend/ a$ one 
would sus' act, parallels the price changes in current operations as measured 
by the HEPI. Again, the reason why R&D costs have risen faster than the 
inflation affecting the general economy is that the. largest purchase is faculty 
and other professional research services where salaries have increased at a 
greater rate than the price of durable commodities, which are the major 
purchases of family consumers. Because research and development involves 
somewhat less personnel cornpensation than current. operations (67.0 per-* 
cent of the budget compared to 82,0 percent) the rate -of increase for the 
^^^.j^^^v.^-^^ slightly less than that of the HEPI. 

Price trends within the Research and Development Price Index are 
shown in table III-4, p. 76. Although there are slight quantitative differ- 
ences between the price series for each of the R&D.PI subindexes and their 
counterparts in the HEPI, the presentation of price trends within^ the 
HEPI, pp. 30-33, is relevant to the subindexes of the R&DPL The reader 
is therefore referred to this carlien section for discussion of the price, trends 
of each of the R&DPl subindexes ( professional ' salaries^ nonprofessional 
wages and salaries, fringe benefits, services, supplies and materials, and 
equipment) . - . , 

Def/af/on of Expenditures 

Perspective on available resources is gained by placing absolute amounts 
on an appropriate base dimension. Educational and general expenditures 
are reported per student. Research and development expenditures can also 
be related to users, in this case college and university scientists and engineers 
.engaged in rfjse arch. This unit measure reports the financial resources avail- 
jible per research participant. 
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' Figure HW. 

"Comparison of trends in price change in higher education sponsored 
research and development with the Consumer Price Index, fiscal 
years, 1965-74. 

Ind«x . ■ ' ' 

1965=100 (r^tio icalt) 

170T 
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The source of research personnel data is the National Science, Founda- 
tion's "Survey of Scientific Activities of Institutions'of Higher Education." 
This survey reports the number of full-time equivalent scientists and engi- 
neers engaged in research and development at colleges and universities in- 
cluding faculty members, postdoctbrals, and other professionals working in 
the sciences and engineering and. in research administration. The fields cov- 
■ ered include the physical, environmental, mathematical, life, and social 
sciences, psychology, and. engineering. Researchers in the arts, humanities, 
•and law are excluded. Research personnel at medical schools are included; 
research personnel at Federally Funded Research and Development Centers 
are excluded. This data is presented in table III-2, page 72. . 

The consequences of changes in the numbers of research staff and price ^ 
changes on expenditures forVesearch and development by colleges and uni- 
versities is shown in table III-l and figures III-2 and III~3. The analysis 
can be described with assistance of the summary data presented in table 
III-3. Since 1969 the number of scientists and engineers engaged in re- 
search and development has held steady in both sectors— about 29,000 at 
public institutions, about 21-,000 at private institutions. But public institu- 
tions are receiving proportionately more funding and the disparity is in- 
creasing. In 1969, public institutions with 57.9 percent of the total number 
of college and university R&D personnel received about the same propor- 
tion of research funding, 59.1 percent. By 1974, with nearly the same share 
of researchers (58.4 percent), public institutions gathered 66.0 percent of 
the fundirig. The opposite relative decline occurred in the private sector 
with the result that while R&D expenditures per scientist and engineer in 
the publiG' sector increased substantially from $41,500 in 1969 to $57,370 
in 1974, the amount per researcher in the private sector gained only slightly 
from $39,380 to $41,620. _ . 

Both sectors were affected by the same reduction, in ^&D .purchasing 
power as a result of higher prices. Because total funding had increased so 
sizeably at public institutions, price increases meant that R&D expenditures 
per researcher grew from $36,960 to $38,737 (1967 prices). At private insti- 
. tutions the increase in prices reduced funding levels in real resources per 
scientist and engineer from $35,070 to $28,103. , _ 

Wh.at explains the fact that researchers at public institutions are receiving 
an increasing share of R&D funding disproportionate to their' relative num- 
bers? A few factors, bear on the situation but none appear to provide a con- 
clusive answer. If we identify university senior teaching faculty » as an 
approximate indicator oi the potential'staE to perform research, the amount 
of R&D funding per potential researcher is substantially higher in the pri- 
vate sector than in the public counterpart ($17,794 compared to $11,605. 

" since'm'ost research (88 percent in 1972-73) is' performed at universities, 
• university faculty represent! ' tlie primary source and llie most valid base. for esti- 
mating potential research gtaff at all institutions; University senior teaching faculty 
are all person.? holding ranks of professor through instructor whose primary function 
is formal classroom instruction and/or related departmental research. 
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Figure III-2, 

—Trends in expondi/ures for sponsored research and'develppm«nt in 
public institutionsy^moumr^nd amount per R&D scientist and 
engineer in actual and constant dollars, fiscal years 1965-74. 

I965=:100 (ratio scaU)v - 
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Figure III-3. \ * ^ 

Trends in expenditures for sponsored research and development in 
private institutions, amount, and amount per R&D scientist ^nd 
engineer in actual and constant dollars, fiscal years 1965-74. 
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Table 111^2 




Full-time-equivalent collie and, university scientists and 
er^gineers.primarily ?mpl6y,ed in R&D, fisca* years 1965-74. 



Fiscal year 



Total PTE R&D 
scientistsand 
__en gineers^ 



Public 
institution! 



Private 
institutions 



1965 : 

1967 

196i 

197i 

197?. 

197i 



40,380 ' 
' 47,540 

ib,390 
. 49.750 

48,030 
^.4^540 



29.160 
29,1092. 
28,490 
28,950 



21,230 
20,6502 
19,540 ' 
[59^ 



1 FfilMime-equivalent scientists and engineers engaged In i^isearch and development include 
faculty members, postdoetorals, and other professionals wo king irt the sciences (physical - 
env onmenSl, mathematical, life, and social sciences, and sychology) and engineering a d 
in research administration at colleges and universities and associated medical schools (Federally 
Funded Research and Development Center personnel are excluded). • , k c 

??ublic and private sectors estimated to be 58.5 and 41.5 pfrcent of total respectively based 
on average of 1969, 1973, and 1974 proportions. / 

Source: National Science Foundation, Manpower ^^'^^'i^^^''' ^"^f^^^ 
«ersirrps and CoU'egL ianuary 1974, Detailed Statistical Tibl«, Appiindix B. NSF 75^00^, 
an^ rilated earlier dublications. * / 



in 1971, see table II;I--3, columns 9 and 10). Arjid this relative advantage 
appears' to be hiding fairly steady. The nurnbeif of personnel engaged in 
sponsored reseaich at any institution is dependent^ of course, on the amount 
of R&D funding received. More and larger grar^ts generally involve more ' 
reseaich personnel. It may be that with a higher Ipvel of^funding per poten- . 
V tial user, a greater effort is made at private institutions to engage as many 
o faculty in sponsbred research as possible. The opposite may oqcur-at some, 
public colleges atd universities where a commitment to teaching could re^r" 
strict and discoutage extending faculty involvemtent in spon^^ore^ research. 
Then ag.nin, it nlay simply be. that by having ptdportlonately mpre of its 
research sponsored by philanthropic land nongovernmental sources, private 
institutions obtaik relatively more small private grants and fewer large 
Federal contracts than do public institutions, , 

There are^othet plausible 'reasons dealing with secondar/ factor? which 
could assist in explaining why research funding per scientist and engibfef 
is growing at publ c institutions. The gradual dominance of enrollmei)ts by 
the public sector (VS percent of FTE students in 1974, compared to 60 per- 
cent In 1961) mai have wrought a parallel ascendancy in sponsored re- 
search. By sheer lumber of applicants alone the public sector ^s ata 
competitive advantage . in securing research . grants. Some private^/ Institii^ 
tions, perhaps more sensitive to the negative aUitude of students and alumm 
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toward military research/ may have intentionally declined continuation of 
research in thljj controversial area. Private colleges and uriiversities may 
also be more Iresitant to accept research contracts with restrictive clauses. 
Finally, and this perhaps is a mora important factor, financial difficulties 
may have forced many private institutions to decline those research, grants 
where funding does not adequately cover a$sociated indirect or Overhead 
costs. ' " . * ... I V 



Description of Index "and 
Data Base 

The 6rst.price index for ^'deflation of academic R&D expenditures" was 
developed by Sidney A. JafFe and published by the National ScifenCe Foun- 
dation in 1971 and 1972.* The index was intended to iVieasure the effects 
of price change, and price change only, on the kinds andamoujits of goods 
and services purchased (inputs) for research and development/activities by 
universities and colleges. The index presented here employs the same 

•methodology and a. weighting pattern similar to that used ^ Jaffe. Hov> 
ever, there are ^ubstantiaj_differences in the degree of detail^ the weighting 
of specific items, and the varimiTp'rice series selected. Theie modifications 
and refinements, made possible by the availability of mor6 recent and de- 
tailed expenditure and price data, result in a higher rat/^f^pryde change 
for RM) compared to the Jaffe index series.^ ^s with/ all price indexes, 
users sliuld bear in mind the appropriaTe:u^es £^nd limitations which stem 
■from the approach and the data utilized. / \ 

The, R&D'findex prices current direct expenditure^ by universities • (or 
x>oni:or^^ research and development excluding expj^ftditurQs for large ex- 
pensive scientific eciuipment and furnishings (gen^^ally charged as an in- 
direct cost), and separatej>j budgeted physical plant investment and per- 

, manent fixed-equipment. The index does natu.pace departmental research 
done as a part of regula^^^stnjictional services~and budgeted as Instruction 
and departmental research. Also^' indirect costs or overhead charges appor- 

^ See National Science Foundatiort, A Price Index for Deflation of Academic R&D 
Expenditures (NSF 72-310), U.S. Government Printing Office, Washington, D.C., 
1972. ■ . V 

^'The compounded annual increase rate for the two series for the 1961-71 period 
. arc: Jaffe, 4.0. percent; R&D Price Index 4»9 percent. This- difference h due prj- 
marily to the heavier weighting^ given personnel compensation (67 percent versus 05 
percent), Sind the. use of an •entirely different set of^price series than employed 
by Jaft'e. / . : 

« Prices for faculty arc" based exclusively on u'niversity salary schedules. Expendi-^ 
ture estimates sta based on separately organized research activities at institutfons 
higher education (primarily jiniversities-)*.' reporting such information to the 
• Natu)nal Science Foundation, excluding medical schools, agricultural experiment, 
stations, and Federally Funded Research and Dev«lopment Genter'i (FFRDG's) 
administered. by universities and consortia. , 




tioned to research (e.g.,.t\xpenclitures for general administratiL, operation 
and maiiiteriance of the kiysicar plant, etc.) are exc/uded frbm the^rice 
ipdex because of their varied and often arbitraiy yi^roportioAment td re- 
. search operations.^ The index, abbreviated R&DPL/or Reiearcll and Devel- 
opment Price Ipdex, and itte subcomponents, are presented in table III-4. 
. Direct, costs of R&D aetivlities include such ex-penses as wages [and salaries 
and purchases ;of small or expendable equipment, supplies, ind services 
which can be directly related and charged as current operating Ws to re- 
search projects. The composjition of such, costs and their\proportion of the 
research budget are presented in table llM, ,page 77. Wages akd salaries 
.(mcluding fringe benefits) paW to universitjl erhployees engaged iAVnd sup. 
porting research comprise 65 percent of direct R&D expenditiires. The 
other major expenditure caiekories and theii' percentage weights! are: ser- 
vices (16.0 percent y, supplies land materials (8.4 percent), and snlall mov- 
able equipment charged as dirkt costs (10.^' percent). 



Index Weighting Structure 1 



;The composition of universitl resear-ij arid development expenditires by 
object classification used for cUpu^ng, the Research and Develotament 
Price Index is shown in table ln-5yThe/R&DPI is constructed in thi con- 
ventional manner, as previously! ej4)lain^d, by applying the pattern If ex- 
penditure weights, shown to pri^R^ trend series. The weights are estiiliated 
proportions of research and dey^lopmefit expenditures at jiruversitiesi dur- 
ing the 1971-^72 base year. Th^ the ipde-x portrays estimated changes in- 
prices of an R&D expenditure aggregatte with a fixed composition of inputs 
,or purchases. . 

The index weights in table Il|-5 fot personnel conlpensation (67.0 per-' 
cent) and for the- various professional and nonprofessional categories have 
been estimated from data derived in the National Science Foundation bien- 
nial stirveys of universities and co legeS covering R&D funding for academic 
years 1965-.66 through 1 972^73. jkes^arch expenditure data by objett das- 
sification prepared by, the Univeijsjity bf Wisconsin System « were used to es- 
timate the remaining subcategorUs iilot reported in the NSF surveys. 

Faculty are weighted by rant jo c(^rrespond to R&D pai;ticipation as sug- 
gested by their primary and se(fonciary assignments in 1963." Out of Jlp- 
. proximately 125,000 teaching f?icufty, the 22.797 (18,616 at universities) 

^National ^Science Foiipdation^ data /suggests that indirect costs- average.: rbtighly 
iO percent of direct costs. ' , j;|:!S: , 

k 'iS^-^^l Financial rteportinfr piSe, Worksheet, "Surnrnary of Expenditures 
by^Major ft Minor- Object Class, 197,2-73," The UniVersity of Wisconsin System. 
Madison, 1973. i i f ^ / 

? Ralph •;£. Dunham, FatriciaiS 
Faculty in Universities .i 
of Health, bducation, anc 
Office, Washington, D.C., 



'right, and Marjorie O, Chandler, Teaching 
ind Fo\ir-Yjs,ir Colleges, Spring 1963, U.S. Department 
Welfare, pfRce 'of Education, U.S. Gavernment PrintiiiK 
1966, pp. ;73 and 75. " 
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Table 111-5 i 

Composition by object category of current direct expendi- 
tures for sponsored research and development in univer- 
sities, estimate for fiscal year 1972. 

~- ■ — — -■ — — — ~:~ ^ i-j^j^j;:^- 

• . category - —• --J^Percent^MSMiltB?^ 

. ; . _ ^ — • """'^^ '■'hJ.- ^^y^ 

PERSONNEL COMPENSATION ^ ■ ' ^{n 

. LO Professional salaries 45 7 " 

. ■ 1.1 Faculty (university). . , . 17 3' * 

1.2 Research associates..,.. . . . . . . . , . ' 151 

. "1.3 Graduate assistants... . .... .. .... .[:. '[ '. lo'^ " 

1.4 Other professional, nondoctoral 3^ 

2.0 Nonprofessional wages and salaries..,.:,.. . " 143 

2.1 Technicians. 7 q" ' ~ , 

' . 2,2 Craftsmen 2*4 

2.3 Clerical ■ *; 24 ' - ' 

2^Students.. Z/.'^. ...[.'.'.'.['''' ' 25 

3,0 Fringe benefits^. . , 70 

CONTRACTED. SERVICES, SUPPLIES, AND EQUIPMENT 33 0 

^. 4.0.Services ;.; ' » 16 0 

4.1 Data processing and. equipment rental 2.9 . ' ' " 

. 4.2 Communication ...... [ _ [ 

4.3 Transportation ' ' ^ ^ 2^0 

. 4.4 Printing and duplication,....;',.. ............ ,8 

* 4.5 Miscellaneous services. . ZA. 

4.6 Consultants and other professional . I'i * 

5.0 Supplies and materials .; 70 

6.0 Equipment. . . ; [ '^ . 10 0 

■ . ..,100.0 mo 



reporting organized research as a primary or secondary assignn>eSt^vvere" 
composed by rank as follows: professor, 34:(rpercehl7~as^^ocia^ 
30.1 percent; assistant professor, 29.0 percent; and instmctor, 6.9 percent. 
Multiplying these percentages by 1971-72 university salary data results in 
the relative budget expenditure by rank for teaching faculty" involved in 
research. These budget weights are: professor, 44.3 percent; associate pro- 
fessor, 28.f3 percent; assistant 'professor, ' 22.7 peirent; and instructor, 4.2' 
percent. The accuracy of this division is not critical since the differentials 
between salary trends of the various faculty ranks^ small. 

The weights shown In table^ 111^5 should be interpreted as ro'ugh^ esti- 
mates suggestive of general magnitudes rather than of precise dimensions. 
Because few institutions or State "systems report research expenditures by 
detailed object classification and because there is little standardization in 
reporting procedure, the distribution of weights among the categories from 
a sample of institutions can only approximate true national averages. How- 
ever, the price trends that are- associated with many related subcategories 
are very similar. Therefore, the composite R&D Price Index would be little 
altered if these weights were to 6e distributed somewhat differently. 
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IndeH^rices and Data, Sources 

This section, together witirrelevant material from the HEPI "Index 
~>nces and Data' Sources" section, pp. 44-63, presents a description of the 
items priced for the R&DPI and data sources. . , 

PERSONNEL COMPENSATION 

1.0 Professional salaries a ■ 

Sublndexes for salaries of the various professional personnel categories 
are shown in table III— 6. 

1.1 Faculty (university) / 

The university faculty salary subindex consists of a weighted average of - 
individual indexes of the salaries of professors, associate professors, assistant 
professors, and instructors a.^ shown in table 1 1 1-7. The weights are based 
on the proportion of totul faculty salaries paid to each academic rank m _ 

1971-72. ., 

Faculty play the most important role in academic research as project . 
directors, principal investigators, and associated consultants. The salary . 
data compiled by the American Association of University Professors has 
■ been used as representative of the trend 6t compensation for faculty partici- 
pants in academic research. With about 88 percent (1972-73) of sponsored : 
R&D expenditures accounted for by universities, .trends relatmg to compen- 
sation oi university faculty, as opposed to all faculty, is most relevant tor 
the R&D price index. For this reason the AAUP Category I salary data for 
appi-oximately 150 universities is used. .Category I "includes institutions 
which offer the doctorate degree and, which conferred in the most recent 
three years an annual average of fifteen or niore earned doctorates covering 
a minimum of three nonrelated disciplines.^' 

' There is some concerr/ as to the validity of using the trend in salaries 
of all university faculty as the appropriate surrogate for faculty engaged 
in sponsored research who are primarily in the sciences. This concern arises 
because science and engineering departments have been relatively affluent 
in' recent years and may have increased their faculty salaries within rank 
. classifications at a greater rate than for all faculty combined. If this is true, 
the -AAUP salary data, would miss part of an additional rise in salaries 
' . that may have occurred separately fgr science and engineering faculty 
engaged in R&D projects. • 

1.2 Research associates 

Research associates engaged in academic research are a unique factor. 
These are professional scientists or engineers serving as .senior research asso- 
ciates o-r'more often as postdoctorals without facult^r rank or perquisites. 
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TJieir attachment to the university is generally marginal although research 
appointments may be stepping stones to more permanent affiliations. 

,lWith only fragmentary and niconclusive information as guides, the selec- 
tion of proxy trends to represent compensation of research associates is a 
diffici/lt problem and one that at this stage must'be judgmbnfal. Since re- 
search associates are academically oriented and are generally full-time em- 
ployees, it is reasonable to assume that their compensation is related to the 
salary and compensation scales of faculty. Such ah assumption is particu-, 
larly cogent with respect to senior research asso^^iates working primarily in 
a professional capacity, less true for postdoctoral whose research participa- 
tion represents a continuation of their educational training. The stipends 
-of^postdoctbrals, who make up the bulk of research associates, is consider- 
ably less than the salaries of "assistant professors.^ For these reasons, AAUP 
data for university (Category I) instructors has been selected* as the most 
appropriate' proxy for salaries of research associates. 

L3 Craduate assistants v 

See pp. 47-t8 for discussion and table II 1-6. 

l^'f. Other professional, nondoctoral 

Auxiliary research personnel in this category and also technicians provide 
backup services to the principal' investigators and research associates. Sup- 
port services are generally outside the professional interests (or training) 
of the faculty, research associates, and graduate students, and therefore it " 
seems^logical to assume that compensation paid to such ki?clliary research 
personnel would be determined by competitive conditions for their speciali- 
zations in the general labor market. As an approximation of these market 
conditions, a composite trend qf salaries for -chemists arid, engineers pub- 
lished in the BLS reports on its annual National Survey of Professional 
Administrative, recknical and Clerical Pay (P.\TG) is used as a surrogate 
for 'this category (see table III-6). 

2,0 Nonprofessional wages and salaries 

For nonprofessional categories 2.1 Technicians ', 2.2 ■Craftsmen, 2,3 Cleri- 
and 2.4 Students see pp. 52-54 for discussion and table II-8. 

3,0 Frb%^ benefits - 

. See pp. 5^56 for discussjpn and table Ill^i. 

J^Sc(* NaUr,nal\\cadMriy of Scicnrrs. The Invisible University: Postdoctoral Kdii^ 
turn in the V nitcd\S tales y^\'i\^\\in^um, D,G., 19r)9, pp, iii^'fi-^'J?,, 



cati 



CONTRACTED SERVICES, SUPPLIES, 
AND EQUIPMENT 

4.0 Services 

For service components 4.1 Data processing and equipment rental, 4.2 
Communication, 4.3 Transportation, ^ A Printing and. binding, and 4.5 
Miscellaneous service see pp. 56-59 for discussion and table 11-9. 

4,6. Consultants and other professional ^ 

Consultants (mostly faculty from other institutions contracted on a hon- 
oraiia basis) and experts from business and industry hired to provide pro- 
fessional services to the research activity have been priced by the composite 
index for university faculty compensation. See table II-9. 

S.0 Supplies and materials 

See pp. 60-61 for discussion and table 111-4- 

6.0 Equipment 

See pp. 61-62 for discussion and table III-4. 
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CHAPTER IV. 



COLLEGE AND UNIVERSITY PHYSICAL 
PLANT ADDITIONS 
PRICE INDEXES 



'9 

Although currently declining, expenditures for building construction re- 
mained relatively steady at $3.2 billion yearly from 1968 through 1972. At 
first impression this observation suggests a leveling of the building boom in 
higher education. Nothing could be less true. In terms of real investment 
per student, new con.s.truction at colleges and universities reached its peak 
in 1967. It has steadily declined since then' and now in 1974 is less than half 
the 1967 high. The key to this type of analysis is employment of a suitable 
price deflator for college and university building construction. The index 
used for this purpose plus a price index for physical plant equipment are 



presented in the second section of this chapter. The last section discusseL 
how improvements in construction technology are taken into account in 
index compil ation, and the alternatives considered in selecting an index. 
The analysis which follows: presents price trends in building construction 
and in equipment, and the impact of this inflation on the expenditures of 
colleges and universities for physical facilities. 



The Effects of Inflation on 
Physical Plant Additions 

The price trends for building construction and for equipment purchased 
by colleges and universities compared with the Consumer Price Index is 
shown in figure. IV-l; (Comparison may be made of all indexes presented 
m this study by reference to table 1 and figure 1, pp. 9 and 10). Since 
•1967, the price of new construction has increased at an annual rate of 7^4 
percent, greater than the 614 percent annual increase in the price colleges 
and universities are paying for"current operations. On a brighter side,, the 
price of equipment purchased through plant expeiiBitures rose only 4 per- 
cent yearly since 1967. In the last year, however, equipment prices jumped 
.7.8 percent, part of the national inflation phenomenon and a possible 
portent of the future. / • 



The cfffcts of price increase on expenditures for new construction • are 
shown in tabic IV~1 and in figures IV-2 and IV-3. Tlie rapid expansion 
of college and university facilities in- the sixties, to accommodate a doubling 
of enrollment, reached its peak in 1967 with expenditures for new construc- 
tion equaling $577 per student. In both the public and private sectors this 
was the most real resources (o.n a unit basis) ever devoted to new construc- 
- tion-and likely will not be exceeded. Since 1967 total expenditures in the ■ 
public sector have gradually increased, but not as fast as enrollment growth 
or prices. The result has been a steady decline in per student real invest- 
ment, from a high of ^558 in 1967 to a current low of $240 (in amounts ^ 
based on 1967 prices U The private sector has fared about the same. While 
total expenditures have declined, enrollment growth has not been as great 
with i)er.student . constant dollar , expenditures declining from a high of 
. $617 in 1967 to a 1973-74 low of $269-$272 ,(1967 prices). 

Until 1974, equipiftent purchases had been a "good buy" relative to the, 
prices of other goods and services, which had been rising more rapidly; The 
data are presented in table IV-2 and^figure IV-4. Since 1966, per-student 
expenditures in actual (current) dollars have remained remarkably level 
in the public sertc,r, varying between ^133 and $147 per student. In con- 
stant dollars, unit expenditures peaked , St $139 (1967 prices) in. 1968 afid 
slowly declined to the $108-116 level. .\ similar situation exists in the pri- 
vate .sector with steady actual dollar expenditures between $109 and $134 
per student, and a grlidual decliue in constant dollars from a high of $130 
(1967 prices) in 1968 to the present $92-103. level. 

The decline in real investment in equipment has been much less than 
that in new construction. Education overbuih facilities in the early 1960's 
whicli lessened die need for further new construction while requirements 
for new equipment and replacements continued steady. .Mthoughjhe same 
proportion of actual dollars went to each, real investment m equipment 
relative to new construction increased, due to lower price increases and the 
intention of plapners to emphasize equipment rather than buildings.^ With 
. the trend in all prices up sharply, future equipment expenditures will buy 
less than in the past. .\nd the continual purchase of moire costly improved, 
equipment compounds the problem. The equipment price index measures 
price' change for a market basket of products fixed in design and quality- 
Institutions that substitute more expensive ad^ced equipment must add 
to their total budget the additional cost, involved. 



Description of Indexes 
and Data Base \ 

The price, index for physical plant fund expenditures is entided "Index 
■ of Chan-re in Prices of Building Construction a.}u\- Equipment Puychases 
by Colloups an.l I.^niversities Thrmigh Plant Fund Expenditures." Expendi- 

. • ■ . ■ ■ .. 



Figure IV-1. 



-CofTipanson of trends in price change in higher education 
bthlding construction and equiprfient with the Consumer Price 
mdex, fiscal years 196 1'~74. / 
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Ftgur^ IV-2- / ' ■ 

-T''e"js.'" plant fund ekpenditures for bqildings in pwblifc ' J - 
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Figure iy-3. 

—Trends in Diant fund expenditures for buildings in private 
StutiXamount, an^d amount p^r FTE student in actual and 
constant dollars, fiscal years 1961-74. 

hridex . , , ^ ^ 

196l3=:lOO (ratio scilo) 

3001 ■ * ' . TotallDUilcting expenditures 

actual dollars 



200 



150 



100 
90 
80 
70* 
60 
50 



Actual dollars 
per FTE student 

"Enrolment i 
effect" 




Qonstant dolla 
per FTE student 



"Real 
resources" 



1961 1962 1963 1964: 



^9^5 1966 1967 1968 1969 1970 1971 1972 1973 1974^ 
Fiscal year 



97 



88 



Q. 

c - 

O 

E 

. 

c 

c 

o 

. E 

c 
o 



0) 



E u 
D..!2 

I- JS 

is 

« c 



to i9> 



00 J5 



s 



Cvi CO 

cn CD 



•a oi 



5= 

, O 



1^ 



I s 



c 

E 3 
.2" 



<2 "3 42 

■a d) C 

g E £2 

o < a. 

<N m 



'So 



ERIC 



89 



!?8 



Figure IV-4. ' * - ; , 

-Plant fund expenditures for equipment in institutions of higher 
education, amount, and amount per FTE student in actual 
and constant-dollars, fisci : years 1961-74. 
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. tures for physical plant .assets consist primarily of investment in buildings 
and equipment. Land purchases represent less than 4 percent of the total. 
Because geographical location plays a critical role in land values, a land 
expenditure price series based on national averages WQuld have no relevancy 
cither to a particular plot or to a given institution- or group of institutions. 
Therefore, land as an item of expenditure is excluded from the index 
calculation. ' 

Since 1965-66, total plant fund expenditures have been proportioned be.? 
• tween those for new building construction and those for equipment** -at a 
remarkably consistent 79 percent— 21 percent split These we^hts are used 
in'^tiomputing the index for physical plant fund expenditures, presented in 
table IV-3. However, in 1972-73 this ratio changed to construction 75 
percent, equipment 25 percent. If 1973-74 data suggest continuation of 
this ratio or a general trendy the index will be reweighted- accordingly. 

%t ' " 

New Construction 

Colleges and universities construct many different types of buildings, 
but generally they are large steel or concrete structures similar to commer- 

. cial office buildings. Based on physical facility inventories, about half the 
floor area of campus buildings is devoted to academic facilities which''' in- 

. elude classrooms, laboratories, offices, and study areas. Twenty^ percent of 
the floor area is for general and supporting use such as museuma, hoteU 
type accommodations, auditoriums, theaters, garages, power and heating 
plants, and teaching hospitals. Thirty percent is for residential facilities. 
Although there is no construction price index designed specifically for in^- 
stitutions of higher education, the Boeckh Division of the American Ap- 
praisal Company does compute an index for apartments, hotels, and office 

* buildings in the $200,000 to $5 million cost range, which appears particu- 
larly applicable to the mix and types of buildings found on college and 
university campuses.^ The Boeckh index also appears superior to other 
alternatives in accounting for improvements in construction productivity^ 
A discussion of this topic and other factors which led to choice of the 

- Boeckh index begins on page' 95. Boeckh index values for new construction 
are presented in table IV— 3. 

The Boeckh Division's index for apartments, hotels, and office buildings 
is' statistically adequate and consistent and does not exhibit deficiencies 
which characterize many indexes compiled by private organizations. This 
index is a fixed weight input index of , wage rates and building material 
prices weighted together in accordance with their importance to the cost of 
a unit of construction in the 1967 base period. It covers the structural por- 
tion of buildings and all plumbing, heating, lighting, and elevators. The 

^ Boeckh has the data and capability to develop a construction price index exclu- 
sively for structures built by colleges and universities. Demand for such an index 
has not been sufficient to warrant its development and nnaihte nance. 
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Table IV-3 ' 

Price index of building construction and equipment pur- 
chased by colleges and universities and component sub- 
indexes, fiscal years 1961-74, 



1967 = 100 



Fiscal year 



, New 




Construction and equ 


construction 


Equipment 


index 


index^ 


1 price index^ 


83.4 


94,0 


85.6 


85.2 


94.0 " ' 


87.0 


87.2 


94.5 


88.7 V 

90;6^ 


89,4 


95.1 


92.1 ' 


95.3 


92.8 


95.5 


96.3 


95.7 


100.0 


100,0 


100.0 


107.3 


103.1 


106.4 


115.5 


105.8 


- 113.5 


124.0 


. 110.4 . 


121.1 ■ 


134.7 


115.5 


•130.7 


. 145.7 


117.9 


139.9 


154.8 


" 121.5 


147.8 


165.3 


131.0 


158.1 



1961 V... 

1962. 

1963:. 

1964 

1965...- 

1966:..'-:* r . 

1967 • 

♦ :.. 

1969. : . . . r 

1970. .. 

1971 : 

1972 • 

1973 

1974 : . . 

iFor equipment, a weighted average of the following iteoHs from the Wholesale Price index 

■ network: cammefcial furniture, 40 percent; office and store machines and equipment, 25 percent; 
general purpose machinery apd equipment, 30 percent'; and machinery and equipmentfS percent. 

2 Weighted average as follows: new construction, 79 percent; equipment, 21 percent. Weights 
are based ^n. the proportionate expenditure for these two items for all colleges anrf universities ; 
since 1966. ° ■ 

Source: For building construction, the Boeckh apartments, hotels, and office buildings index 
compiled by 'the Boeckh Division of the American Appraisal Company, Inc., and reported in 
Construction Review, published monthly by the U.S. Department of Commerce. 

index measures construction with fixed specifications, the bill of 55 material 
items being extremely thorough^ and complete.^ Wage rsites are based on 
detailed job specifications for i9 construction occupations.^ The wei^ts 
assigned to the various wage rates and building material prices represent 

^ Major material items. in ihe Boeckii index include brick, concrete block, lumber,, 
ready-mix concrete, galvanized sheet metal, reinforced steel" and structural steel, 
^rnn.tirn] tiln fibp/ doors and framcs, glass windows, hardware, fib er- board, metal 
lath, Indiana limestone, marble, metal^ strips,^ paint, gypsum, roofing asphah, 
channels light ste.jl, resilipn't floor tiling, ceram.ic wall tile,, sash, copper^ tubing, 
. lavatories, water closets, pipe cast iron and black steel, elevator materials, air 
conditioners, boilers, furnace forced air, control systems, pipe galvanized steel, 
radiators, unit heaters, electrical conduit, fixtures, switch gear, transformers, and 
calile, \ , 

^^ Construction occupations priced by tlte -Boeckh index are: bricklayer, carpenter, 
concrete labotv^r, concrete formwork laborer, electrician, shovel operating ^'engineer, 
building laborer B and C, masoii tender, pahitc;r, plasterer, plumber, ironworker 
rod man, compo'^-ition roofer, sheet, metal worker, sheet metal duct worker, structural 
steelworker, structural steel fabricator, and truckdrivcr. 

. " ■ • ■ « 
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^ctual fhml toumHiildinLy^xpc^iiditinTS iTported in tho ''Contractor's Sworn 
Staternent" (CSS). TIu\s(^ statcnuuits <ur continually monitored by Boeckh, 
and as chaiiges occur in construction procedures and material (occasionally 
with resulting improvements in construction productivity) index ^iliponent 
weights are modified, with index values adjusted to eliniinate-tlie effects of 
such changes. The material-labor weights, constant since 1967, are: nqiate- 
fial, 51.7 percent; labor, incljuding contractor's overhead, profit, and con- 
tingency funding, 48.3 percent. \ * 

Material and labor costs are cbmpujed monthly based on actual transac- 
tion prices paid. I^<^r"basic building materials (brick, concrete block, lum- 
ber, ready-mix concrete, galvar/ized sheet metal, and reinforced and struc- 
tural steel) local .prices are coilected by Boeckh.. The balance of material/ 
-items are priced u^*ing Wholesale Price Index price series. Local Blue Bomc 
prices are 'Used,.for rental of trucks, excavation and erection equipment, 
and for elevator fabrication. Wage rates including fringe benefits are gath- 
ered every other month in 187 U.S. cities and in IQ'Canadian cities. Boei^^^^^^ 
reports some geographic differentials in worker productivity but does^. r^ot 
re(*ogni7^e any national trend over tinae. " / " \ 

Equipment . / 

Equipment purchased through capital iip^-estment of plan/ funds gener-' 
•ally consists of all types of movable property of a permaneiit nature much 
oL which is purchased for immediate installation in new buildings. Per-' 
manently affixed hirmtuiT. machin'^cry, appurtenances, am appliances con- 
structed as part of the building are not classified equipmfent.^ Current fund, 
as.opf)os(»d to )jlant fund, expenditures for equipmem,. disciis.sed on ])age 
61, usually involve small items added'^ the equipment inventory subse- 
quent and *'a})art from the building coM:ruction wogram. 

In collecting price data to be used iiVsjJiice indexes, the need for holding 
.constant the quality or utility-determinrng specifications of all items has 
already been emphasized. With regard to much^equipment, such' a" practice 
is especially difficuU- and pt^rhajxs impossible. The utility of mdst products 
is continuou.slv being modified and improveca, and the improved product 
usually, sold at a higher price" to the corisurner. Any change in producer 
costs or sale price that can be attributed to ^change in product quality must 
n^St be considered a price chinpfe. Anotly^r problem in developing a price 
index for equijnnent is that colleges and universities purchase a wide va- 
riety, of difTf? rent products. Individual pricing of these many prOjfhicts is not 
feasible^. . ' v " ' ^ 

Examples oi build tJi^ ennipnnpnts and nf)t oqiiipment include: bnih-in labora- 
tory talvle.s. Inckers. hookraseii: boilers, furnaces, fixtiTres,.and machinery for heating, 
.lightin£^, plumbing, air conditioning, and other power plant equipment; elevators; 
vaults and conduits: signal and clock systems; utility systems; and cnnpressed air 
sy.stems. American Council on Educatioii, College -and University Busirfesx Adminis- 
tration, Washington, D.G., 1968,. p. lOR/ 



The task of pricing many different produdritems while attempting , to 
account for the effects on pricp^ of product innovation and redesign is per-, 
formed by .the Bureau of Lab6r Statistics in preparing the Wholesale Price 
Index (WPI). To avoid incorporating price changes influenced by quality 
or quantity changes, the B^tlreau of Labor Statistics defines each commodity 
i^lbe Wholesale Price /ndex by precise specifications .which* incorporate 
^tieir principal pr'ce-deferjnining characteristics.^ So far as possible, prices 
ire f.o.b. producing Woint and refer to sales in^Iarge quantities for imme- 
diate delivery. 

Although the WPI is based pn more than 2,500 commodities and over 
8»000 price quotgttloris, this is .only a sample of all conrimodities sold in com- 
mercial transacydons in primary markets. The items priced '^are thus repre- 
sentative of ail^items in the WPI universe'. For the many types of equipment 
purchased b^' colleges and/uniA{)|rsities, a representative pample for pricing 
must also /be' used^ Map/ of.'fhe major types of equipment' expenditures 
made by /olleges and/universities are'sublndex components of the WPL If 
the WPZsamplin^to these subindexes is also representative 'of equipment 
items /purchased by colleges, then' the W'PI price series may serve as an ap- 
propriate proxy. This assumption Jias been made, and four ELS subindexes 
that represent the major types of equipment purchased by colleges and 
universities are listed here. (Values for the resulting price index for equip- 
ment are presented in table IV— 3, p. 92.) 



■ .5 An example of a cpmrnodity specification for steel strip is: J'Strip, coid-rQlled, 
car bon steel, coils, No. 4 temper, No. 2 finish, No. 3 edge, base chemistry, 6" x 050", 
in quantities of 10,000 to 19,999 lb., mill to user, f.o.b. mill, per 100 lb." 



Equipment type 



Relative 
weight^ 



WPI subindexes used 



Office and classroom furniture . . 
Office machines and equipment 



Percent 

40 
. 25 



Laboratory equipment ... : 30 



Commercial furniture (BLS No. 122— Includes chairs, desks, 

and filing cabinets). ' « m nn-j 

Office and store machines and equipment (BLS INo..U9d— 
Includes calculators, adding machines, typewriters, safes, 
duplicating machines, and cash registers). 

General purpose machinery and equipment (BLS No. 114 — 
includes pumps, compressors, conveyors, mechanical 
power transmissions, scales and balances, fans and blowers, 
valves and fittings,- and bearings). • 

Machinery and equipment (BLS Ng. 11— Includes agricul- 
tursl, construction, metalworking, woodworking, printing, 
*and general purpose machinery and equipment), 

"J The relative, weight of each equipment component Is based on data ob^amed from college 
purchasing officers. 



Other. 



Construction Productivity 
and index Selection 

The privately compiled price indexes used by the Bureau of the Census 
and others to deflate figures for new construction have been widely: criti- 
cized on the grounds that they do not take iaccount of productivity change^ 
and therefore overstate price increases. In January 1961, as part of its over- 
all review of price indexes, the Price Statistics Review Committee of the 
National Bureau of Economic !|Lesearch described this and other major 
- deficiencies and further recommendjed that the development of statistically 
adequate construction price indexes be given* a high priority in the Federal 
Government's price statistics efforts.® Followup activities on the Commit- 
tee's recommendations have been recently reported in the Survey of Cur- 
tent Business^ Revised deflators have been selected by the Bureau of Eco- 
nomic Analysis (BEA) and the Bureau of the Census, However, in the 
opinion of this observer, none of those selected are appropriate as price in- 
dexes (or college and university construction, and an alternative index has 
been chosen for this purpose. . 

Accounting f^r Increaseid Productivity 

The proper-Tifeasure of price, change in construction is conceptually' 
somewhat diffeirent than the approach normally used in preparing price 
indexeJs. -The essence of pcipe measurement is that a tlrrie series of price 
observations be obtained for goods and services of fixed specifications; For 
homogeneous raw materials of near constant quality (coal, sugar, lumber),, 
quality can be easily controlled by imposing detailed specifications. For the 
many products that; continually ^ change in quality ( typewriters, 'jackets, 
automobiles), the difference in price because of change in-quality (as mea- 
sured by related higher producer costs or the difference in price between the 
two qualities produ^:ed and sold simultaneously) can be properly excluded 
by the linking process. However, new co'nstruction is one of the most hetero- 
geneous products in the economy, with houses, buildings, and shopping 
centers almost never built the sanie. This necessitates the pricing of a fixed 
'I hypothetical building that accurately represents the type or categpfy of 
construction being considered. Furthermorje, iDecause no "standard" build- 
ing is repeatedly. constmcted year-after-year, inputs (labor and material) 
father than the finished building product must be priced. 

0 The Price Statistics Review Committee was organized by the National' Bureau 
of Economic Research at the. request of the Bureau of the Budget. The Committee's 
report given in: U.S. Congress, Joint Economic Committee, Government Price 
Statistics Hearings . . . > January 2i, 1961, 

^Bureau of Economic Analysis (BEA) and the Bureiiu of the Census^ Social and 
Economic Statistics- Administration, U.S. Department of Commerce, ''Revised 
Deflators for New Construction, 1947-73," Survey of Current Business, Vol. 54, 
No. 8, Part I, August 1 9^4, pp. 18^27. 

. ' '95" 



In pricing inputs, special attention must be directed to those changes in 
labor and rnaliuial which rosult in increased construction/productivity. As 
technology develops now, tools, procedures, and matertatsr construction can 
be perfoi-med at lower unit Vosts. construction priU index, l^lthough 
hMed on inputs, must report the cost of a completed structure, taking into 
account all improvements in productivity brought about by changes in in- 
puts and the efficiency of their use. \ 

Changes in productivity are equal to the difference in input costs be- 
tween old and new methods meanited per unit of the completed or in-place 
^component. A few examples will illustrate. "An early majox; improvement, in 
<ionstr-«etion efficiency occurred when . steam shovels werl^ employed in ex- 
"cavating to replace horse dra;{vn scjj>op§. The savings in cost per cubic yard 
of earth removed (the completed component) were considerable ^nd could 
be properly accounted for ^Kindex calculation bysubstituting the unit price 
^dollar cost per cubic vKrd removed) of shovel operators and gasoline for 
sc'oop drivers and hjarse feed. A second major irnprovement in construction 
productivity omrfi'ed when re|idy-niix concrete became available and made 
selfrf^n^dng.. off^the job site noncompetitive and obsol^ete. Again, the sub- 
stituting of inputs priced per unit of completed construction (in this case 
per cubic yard ofimixed, ready-tQ-pour concrete) accounted for the in- 
creased productivity. Other examples of potential increases in construction 
productivity are the possible savings which could accrue from buildings de- 
signed vvith load-bearing exterior walls, and the greater use of factory pre- 
fabricated components such as bathrooms. There also have been improve- 
ments in material handling through use of tower cranes and motorized 
"6f^o.i^-ia- buggies" for concrete hauling. More recendy, the efficiency of 
interior, wall construction has been increased by use of diywall, board instead 
of plaster. The difference in unit costs ($0.40/square foot compared to 
$0,51'/square foot in 1972), would be accounted for in index values by 
substituting: the labor costs per square foot of complet<3d wall o.f "rockers'V 
and "finishers" for ''lathers" and ''plasterers"; also the unit costs of sheetrocK 
and finishing comj)ourid for gypsum board and brown and finished cp^t 
plaster. The fact that a finished plaster wall has certain superior (jfu^/t^y 
as])erts to that of drywall would have to b(^ tal^en into account. / 

The criticism that construction price indexes have not properly accoiinted 
for improved prnckict-ivity is especially true when index values are.- com- 
pared over a considerable period of time when a strong upward/bias is 
noted. Tn the short recent period that indexes are presented her^ (since 
1061V changes in building materials and construction techniqxjts have 
largely /related to specific coniponents and have not had significant effects 
on overall productivity or total costs. Comparing- reyised with imrevised 
indexes of total new construction,. the BEA and the Bureau of tlie Census 

note that since 1965 no overstatement of consequence is observed.^ Yet 

. ^ i' . • , . 

"BEA and Bureau of the Census, "Revised Deflators fo;* New Constructiqn, 

]947_74,»» op.-cit., p. 20. (FoV nonresidential buildings, the increase in index values 

from 1961 to 19^3 for the revisf.d and un revised indexes were 84 J percent and 

86. 2 percent, respectively.") ; ^ -v.'^k> " o 
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care must be exercised to see 'that data collected for price index computa 
tfon adequately account for productivity changes, and it is not clear to this 
observer, nor do the BEA and the Bureau of the Census claim^ that this and 
other stated objectives have been achieved in their choice' of interim revised 
construction indexes. , ^ 

Selection of Ahe Boeckh Index , 

Th^revised construction jcleflators selected m an interim b^sis by the 
BEA and the- Census are based, by uccesshy. on existing price series with 
their attendant deficiencies. For educational, hospital and institutional, re- 
ligious, and other nonfarrn nonresidential builctings, the BEA and the 
Census have selected an unrveighted average (one- third weight each) 
composite of the Turner Constructioli Compariy's index, the Census' 
single-family house index, and' 'the Federal Housing Administration's 
(FHWA's) structures index.. This composite index also servfes as a construc- 
tion deflator for industrial buildings, commercial buildings, and farm non- 
residential buildings. The tremendously wide range of buying types cov- 
ered by this single index explains in part why three distinctive price series 
were selected to form a^ composite in an effort to represent as many physical 
specifications and construction skills as would be found in such a broad"^ 
spectrum of buildin'vs. There is little difference in the overall rate of increase 
between the BE.'Vs nnd the Census' revised deflator for nonresidential 
buildings arid the Boeckh index selected for college and university con- 
struction (for the 1961-73 period 84.1 percent and 85.6 percent, respec- 
tively). Yet, from a theoretical standpoint, the Boqpkh' index is preferable. 

Consider the three components of the BE.\-Census index as applied to 
nonresidential buildmgs. Both the Census' single-family house index and 

^ the FHWA's structures index can be dismissed -as irrelevant to most tyj^es of 

nonresidential building construction. Single-family houses are typically 
small, two-story wood-frame constructions with simple electrical, air con- 

, ditjoning. and heating systems. Nonresidential commercial and institutional 
buildings, on the other hand, are large multistory steel and/or concrete 
frame structures with complex structural, nifchanical, and electrical sys- 
tems/ The architectural and engineering designs are far more extensive, 
complex, and costly than are those for residential houses. Many workers on 
large constructions are highly skilled and all are paid union cornmercial 
rates which exceed both nonunion wages commonly paid for residential 
house construction and \mion residential rates. It is also important to note 
that since the Census' single-family house index represents the total sales 
price of houses, including site, values for use in the Value-in-place series, the 
index must be adjusted for site-value changes. The difficulty of accurately 

■ estimating land vahies exists serious doubts on the validity of resulting 
structural values. ^ 
I Bridge construction also is dissimilar to that of commercial buildings. 
The FlfW.A's structures index is\a weighted average based on the contract 



pric^j^ fixed physical quantUies in place for reinforcing steel, structural 
st^dTand structural concMb. The heavy types of equipment and materials 
used in bridge construction, particularly if the span is over \Vater,.the ex- 
ceedingly sophisticated structural engipeering required in many bridge de- \ 
'sigTis,*and the me of prestressed concrete iil some instances are among some 
of the dissimikriti'es |3et\v'een bridge and liuilding construction. This leads 
to rejection of the FHWA's structures index as a suitabfe deflector com- 
ponent for nonresidential buildings. - A 

The more relevant Turher Construction Index by itself would be a better 
deflator fo/,nonresidental 'buildings, than in combination with the other two 
components. Yet, this^ndex has tjrtain^ deficiencies which suggest the su- 
periority of the indexes prepared by Boeckh for, purposes intended here. In « 
.essence/beginning in lS70^-the ^Turner Construction Gopp^ny's building- 
cost index lias been based cfe the estimated cost,* plus profit, of constructing 
a hypothetical 40rStory. structural steel, finished office building of fixe'id speo^^ 
ifications. The company's cost data are now derived from quarterly reports 
from the vatious regional Turner purchajdng offices. These reports ccjver 
current and projected costj of about 12 categories of ;^materials, supplement- 
ed by informatibn on labor costs (from union contracts with Turner) and 
on other costs' (sucii as 'interest on construction loans) .^Qtiarterly changes 
in the index are'' based on estimates of changes in materials, labor, and 
other costs, weighted accbrdiilg' to thdr estimated relative importance in 
January 1970— labor, 38 percent; materials, 48 percent; other, 14 percent. 
Prior to 1969, the Turner index was based on the estimated cost, of con- 
structing a hypothetical reinforced-concrete, loft type of industrial building 

of 10 to 15 stones. ..." 

Both the Turner and Boeckh indexes are moye similar than dissimilar. 
Choice of the. Boeckh index, morfe a .m^tter of degree than absolute superior- 
ity, rests primarily on its^more detailed and comprehensive labor and ma-' 
terial specifications, and its broader ana more representative collection of 
data. Equally important, tte Boeckh index for apartments, hotels, and of- 
fice building more closely parallels the' types of buildings constructed on 
college and university campuses, and, therefore, is more relevant. Turner's 
officials monitor construction operations and adjust coGts to take account 
of the effects of productivity on the basis of i^foirmed judgment and by in- 
corporating new materials and equipmenr in index compilation. The 
Boeckh index makes no value judgments as to^ changes in productivity, ac- 
counting for changes exclusively* by altering material and labor inputs as 
discussed on pages 95 and 97. This latter .approach is viewed by this ob- 
server as adequate and superior— adequate as indicated by the fact that for 
: the period of this stpdy, 1961-74^ the rate of growth of the Boeckli index 
has been to than that of the Turner index (98 percent versus 102 percent), 
and superior in avoiding subjective inclusions for which... there are .no 
standards or controls for consistency. 



CHAPTER V. ^ 4 " ^ V 

STUDENT CONSUtlER PRICES 

ANCr INDEXES V v " 



The level of tuition charged is an important factor in a student's decision 
to attend any given institution. Tuition, charged at nearby or peer institu- 
tions is important to college administrators in setting rates thnt meet torn- ^ 
petition.' For many reasons individual school data are useful/ and therefore 
tuition and room and board charges are usually published on an institu- 
tional listing basis whfch permits college-by-college comparisons. Average 
va,lues^are of less general -interest, commo^y being the purview of economists 

•working on aggr(^ate models of education financing. But average charges 
are^i^aaportant to individuals, for this information helps- policymakers prop- 
erly define the role of students in meeting the costs of education. How .much 
sffu^ents and their pai^eAts should pa/ is as important a matter in ed\icational 
policy as the necessary consumer reimbursement for a purchased service. 
However decided, defining the role of student payment requires accurate 
information of existing charges grouped in meaningful aggregates. Surpris- 

' ingly little effort has been made in this re.gard, with institutional listing^ 
dominating the reporting. . . ' ^ 

* - ^. . • ' .- r ^ 

Student Charges anjcU^ 
Data Sources , 

^ • . ■ . . ' • • • ■ 

Th^ U.S. Ofl^e of E^^cation publishes an institutional listing of under- 
graduate tuition and fees in its yearly Education Directory: Tuition, as well 
as rooin and board charges, are also publishe;d; yearly by the National Bet^ 
• GluB and, beginning in 1966-67, the College Scholarship Service of the 
.Collpjge Entrance Examination "feoard. The Life Insurance Marketing and 
Research Association, Hartford, Gonn^,. annually publishes Coll&ge Costs, 
which presents tuition, room and board, and undergraduate enrollment for 
most colleges and universities- granting the bachelor's degree. None of these 
organizations Calculate a base y^ar, fixed-weight average (Laspeyres-type 
formula) required for price index purposes. * 

Q ■ ^ 1 W 8 * . 



:rhr'©fi(ce of KducAtion (OE), in its 3.nnuQ\ Projections of Educational 
Statistic4 reports average' student charges actually paid each year. This, 
average is determined by weighting each institution's charges by Its current • 
enrollment (the. Paasche-type formula). Shifts in enrollment, such as^the 
likelihood of p^roportionately more students attending less expensive institu- 
tions, would scriiously affect average values w^eighted in thiis manner (a 
downward bias in this ,case). The>sti.i^ent-charge averages calculated by 
OE thus measure more than pure price change and are therefore unsuitable 
as values for a price index series, - ' . 

• The College\Schdlarship Service (CSS) calculates an unweigljted 
average of .student charges— tuitions are simply added and divided by the 
total number of reporting" institutions. Because there is such a tremendous 
i^ange of institutional sizes, student charges must be weighted by enrollment 
if "averages" are in^/nded to be representative of values paid by most 
students. Thp 400 /mallest private 4-year colleges, for example, have far 
less total enrollment (95,000 st%idents) than do the 100 largest (190,000 
students). A simple average would weight\tuition chal^ges at\the smallest 
CO leges 4 times that of charges at the largest colleges, when, in reality, the 
proper weighting based on enrollment would be 2 to 1 in favor of the larger 
institutions. The simple average of .student charges calculated by CSS is 
thus unacceptable for pricing purposes. 

The mtional Beta Club— a leadership-sei*vice organization for high 
school students - -annually reports student charges in its College Facts Chart, 
neta^Club data have been used iri preparing the price series for student 
charges primarily because the organlv^tipn's publication is the only source 
V, -that has consistently reported this infonnation for the time period required 
since 1960-61— ajnd its reporting is timely. Student-charge' dat^J how- 
Wei\ regardless of the' publishing agency, are often inconsistently reported, 
^"bv institutions and require careful cross-checking, zl^ot this reason, the 
student-charge series for vach institution has t^^ln reviewed and compared 
with (lata from other sources to reduce reporting errors and maijntain con- 
tinuity. Yet, furtlier Efforts are deemed advisable to ensure data reliability, 
losing Beta Club data, price series for resident undergraduate tuitiori:\ind 
' for roprn and board charges have beenyprepared for public 4nd ' private 
universities^ 4-yeav colleges, an^Q2-year colleges. Prices for the enth-e 1961-75 
time, series\ire based on charges at the same institutions weighted with fixed 
1967 eriroUmerits. flomposite charges for all public and all private institu- 
tions have , also been computed, weighted according, to the proportional 
enrolltnent of each type of institution. Prices hayG jDeen .calculated for fiscal 
years 1961, 1967,..l 974, and 1975. Approximate values for the intervening 
years can be estimated by extrapolation. Based on sampling, and wifh some 
- remain rng conccr;! for institutional reporting accuracy, the studen^ charges 
presented in table V-1 andfigure V-1 should be viewed ?is preliminary data. 



Figure V-1. 
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Two factors dictated the sampling procedure. To be included, institutions 
must have been in existence in 1960-61 and their student charges listed in 
the Beta Club's College Facts Chart, Secondly, institutions must have met 
arbitrary tninimum 1967 enrollment requirements set to maximize studept 
coverage and to exclude very small schools that, for a variety of reasons 
including possible high fixed unit costs, may charge atypical tuition rates, 
the public 4-y.ear and 2-year institutions of California and City Univer- 
sity of Nevv York (CUNY), charging little or no tuition or nominal fees 
only, have been excluded. The resulting sampling data are shown below. 



Number of institutions 



Student enrollment 





1966-67 
sample^ 


Sample as 
1966-67 percent of 
universe institutional 
universe 


1966--67 
sample^ 


1966>67 
universe^ 


Sample as 
percent of 
student ^ 
universe ^: 








Percent 






Percent 


PUB'ulC 
Universities 
4-year colleges*. . . 
2-year coll eges^ : 


.93 
1655 
154' 


93 
289 
398 


100 
57 
39 


1,530,000* 
822,900 
442,300 . 


' 1.603,819* 
1,094,374 
650,617 


95' 
75 
68 


PRIVATE , 

Universities 

4-ysar colleges... . . 

Total 


65 
291» 

4449 
912 


65 
1,112 

276 
2,233 


100 
26 
52 
41 ' 


644,100* " 
606,700 
■ 89,300 
4,135,300 


- 688,267* 
1,176,937 
135,970 
5,319,984 


94 . 
52 
66 
77 



♦Discrepancy due to difference in survey intent, definitions, and timing between the two 
collecting agencies—the National Beta Club and the U.S. Office of Education. 

1 Sample institutions existing in 1960-61 and listed in the National Beta Club's 1960-61 
and 1966-67 College Facts^'Ghart. « 

2 Sample student enrollment based on headcount reported in the National Beta Club's 1966-67 
College Facts Chart 

3 Universe enrollment are resident students reported in U.S. Departfpent of Health, Edu^iatlon, 
and Welfar-e, Office of Education, Opening Fall EiirollmeH Higher Education, 1966, U.S. Govern- 
ment Printing Office, Washington, D.G, 196^. .. ' ; 

4 Excludes 18 California State Colleges with 1966-67 enrollment, of 171,333 students and 
6 City University of New York (CUNV) colleges with 1966-67 enrollment of 103,649 students 
which have no-luition, charging only nominal fees. . • ' 

sSample- consists of most (except California and CUNY) public 4-year colleges with 1966-^67 
enrollment greater than. 2,000 students. 

•Excludes 75 public 2-year colleges in California witlf 1966-67 enrollment of 480,413 students 
.^nd 6 public 2-year colleges , of the City University of New York Systeiii (CUNY) with 1966-67 
enrdllment of 3q,57a'stu(fents which have no tuition, charging only nominal fees. 

^Sample consists "of most (except California and CUNY) public 2-year colleges with 1966-67 
" enrollment greater thanO^pOO students. 

•A random sample of pTlvat^year colleges with 1966-67 enrollment greater than 1,000 
students. ""^^^-^ 

» Sample consists of most private 2-yearcol}ege$ with 1966-67 Enrollment greater than 200 
studetnts. 
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Tuition Price Trends 
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With the exception of public 2-year colleges, tuition increases have 
avex'aged between 7 and 8 percent yearly since 1 1966-67 for all types of 
institutions in both the public and private sectors. At public 2-year colleges 
the ratt-^was 4.5 percent. This general uniformity means that tuition charges 
at private institutions have remained about 4 times greater than atlhe 
public counterparts. In 1974—75 the ratios were: universities, 4.08; 4-ycar 
colleges, 4.25;. and 2-year colleges, 4.09.^ Further, it suggests that colleges 
and universities have raised tuition rather evenly out of the common xieed 
to respond to inflation and rising costs, not as a matter of individual policy 
or competitive strategy. 

^ Trends in tuition may be analyzed from a number of standpoints. Absolute 
values of tuition and its index (table V-1 and table V-2, columns 1 and 2) 
simply report, the average amount of tuition charged by institutions each 
year and its relationship to the level of tuition in a base year. This aggre- 
gate measure is hi limited value to students and institutions who are more 
interested in charges at specific institutions. However, it is interesting to note 
that tuition increases in the public sector have almost exactly matched 
increases in m.edian family income. Comparison of column (2) with col- 
umn (9), table V— 2, shows that tuition at public institutions increased 118 
percent (158.3/72.5't from 1961 to 1974 while median family income in- 
creased 119 percent (t61.v3/73.6) . It is unlikely this parallel relative increase 
was completely by intent, yet through practice public institutions are setting 
tuition charges that have been consistently proportional to family ability to 
pay. Thus, tuition at public , institutions has equaled about 3.9 percent of 
median family income for the last 13 years. 

In the private sector tuition increased 154 percent (165.^65.3) from 
1961 to 1974, rhore than the public sector, 'but as- will be shown, when 
account is made* of real' resources expended fey institutions, this Situation 
is reversed with the rate of increase for tuition relative to fixed inputs being 
■ less in the private than in the public sector. 

A Tuition Price^ Index (TPI) — unlike absolute values of tuition— as 
with any price inlJex. must report ^tuition ^ paid for 2i fixed package of 
educational services ijeceiv.ed. Such a package would of course be difficult 

^ The National Commission on the Financing of Postsecondary Education calcu- 
lated somcvyhat difTerent .ratios for .selected Carnegie institutional classificatioas 
based on average (rather than fixed weight) tuitions charged in 1^7 J -7 2. Most 
important, the trend in their ratios for 3 years— 1970, 1971, and 1972 — also indi- 
cated no significant increase in privzite tuitions relative to charges at public 
insdtutions. In fact, for 6 of the 8 institutional classifications the Coml^ission 
reported the ratio*'dccreased. This suggests' the possibility .of a slight leveling off 
■'in growth of .the tuition differential l)etween the private and, public sectorso*e., the 
differential continues to increase in absolute terms but at a i^educed rate. Sec National 
Cammissiori bii the Financing of Postsecondajfy Education, Financing Postsecondary 
Education in the United States, U.S. Government Printing Office, Washington, 
D.C.,,pp. 202-20.3. ' ' V 

. .' ' • ■ ■ ' - . ' ' 105 

o . 114 ' - . 



(1) 

^ C 

as 

■o - 

(T3 VO 
C 

o 52 

- 3 ^ 
"S^ 

<— (/) 

.2 0) 

= 1 
■£ 8 

c 

IS 5 

.11 
i8 

II 

co.o 

•si 



c 

J? 



E 

3 
(/> 

■C 

o 



J2 O 

0) +- 

c-o 
c 



.K .£2 £ 
1 ill 



'Ob 



. S O Q> w 

..■t; -r- TD si- 
= cx.E 



■ , to _ 

CO 2 £ "c 

Q> ea g t- 

— ^ ^ 

ca ca (u c ^ 0 

^ «i « 



' R o r-. 



o c w 



s 



0) 



4-* ^ up 

5 r? J 



S3 



Ol. 



O. ft) ^ 

O 

S IS 

^ si 
i-e 

ca ft) 

c *^ E 
£ So 

o o "C: 



^ S ft) 



,53 g ^ 



o 



4S| 

I 



106 



ERiC 



115 



to define and almost impossible to .quantify adequately for pricing purposes. 
However, the real resources used in higher education ma^ be held constant 
and the assumption mac^e that employing fixed inputs with relatively un- 
changing technology and productivity result in an educatlpn service of fairly 
consistent c^ality over time. 

This approach can certainly be challenged, but it must be employed of 
necessity, and, if properly interpreted, results* in a -useful, albeit imperfect^, 
price index. The real resources expended foir higher education, shown in 

o column 3 of table V^2, are educational and general expenditures (less 
sponsored research) per student 'deflated by the Higher Education Price 
Index (HEPI). The Tuition^Price Index (TPI) column 5 shows index 
values with 1966-67 as the base year for the ratio of the in<iex of tuition 
charged (column 2) to the index of constant dollar educational and general 

Expenditures (column 4). The TPl reports change in thb average resident 
undq;graduate tuition for a constant dollar education expenditure input. 

„J.^?_i;L^^^ the difference, the tuition, reported in column 1 is the amount 
actually charged students with no adjustment for related institutional, 
expenditures. TPI values are also presented in't^e 1 and, figure 1, pages ' 
9 and 10, for coj^parison with trends in other ir^riexes. 

The increase in TPI values represents the real loss of sti^dent purchasing 
power. While students still pay far less than the co^t of their education, 
they now pay about twice as much in 1974 as they did in 1961 for the same 
real resources expended by institutions, l^he fact that TPI values have in- 

. creased less than the index of tuition charged, especially in the private sec- 
tor,, simply means that over the years more real resources per student are 
being expended by colleges and universities as shown in column 3 of- table 
V~2: Despite greater increases in tuition charged by private (165.6/65.3 r= 
154'percent) than by public institutions (158.3/72.5 = 118 percent), in 
terms of change in student charges far real resources expended in constant 

, dollars, the private sector has the better record. The change, from' 1961 to 
1974 in the private sector Tuition Price Index (TRI) 'is 143.8/76.3 = 88 • 
percent. In the public sector is 153,7/72.8 = 111, percent. The reason for 
this difference is that private -institutions have been providiri^' greater 
growth in real resource input ..per student than their public counterparts, 
which more than offsets the difference in tuition increase between the two 
sectors. - . - ^ 

. Inflation has, of course, affected the whole econoiny as well as the edu- 
cation sector. Students, along with other consumers who have lost buying 
power for many-^goods and services, have lost purchasing power for -their 
education. This overall loss of purchasing power is measured by the Con- 
.sumer Price Index (CPI). Deflating tuition charges by the GPI cbnverts 
the price level of this specific purchase ' to doliarcS of constant purchasing 
power for other alternative consumer goods and services; In other words, it 



takes into account the general iowcringlof value of the student's dollars 
to purchase any consumer commodity. The resulting formula is: 

TPI Tui tion/CPI _ ^ ^j^^ values for this relationship 

GPI Education expend itures/HEPI , . , . 

shown in column 7, table .V-2, indicate the degree to which increases 
tuition for a fixed education resource input have exceeded the m^ok^en- 
eral inflation. In the public sector , the TPI/GPI ratio has increased 35 
percent (108.5/80.4) iri the 13«year period 1961-74. This, means thaj: stu- 
dents attending public: institutions .now payi tuition of $135 in dollars of 
•constant GPI purchasing power whereas 'in 1961 tuition was $100 for the 
same real resource education input: In the private sector the increase in 
values of^the TPI/GPI ratio is ?1 percent (101.6/84,3). 



Room and Board 
Price Trends 

Room and board charges for fiscal years 1961, 1967, 1974, and 1975 are 
presented in table V-1, and in comparison with other price trends in table 
1 and figure 1, pages 9 and 10. Since 1967, room and board charges at 
colleges and. universities have increased 4 percent yearly, substantially less 
than the gj/t percent annual increase during the same period in the Higher 
Education Price Index for institutional current educational and , general 

operations. ... 

The various types of auxiliary ent^rprises^^housing, food service, mter« 
collegiate athletics, student union, bookstore, student activities, etc.— are 
collectively operated on a break-even basis, with operating income in the- 
ory exceeding expenditures by the amount required for retirement of in- 
debtedness and renewal and replacement pf equipment. To assist in ynder-. 
standing the trend in room and board charges, therefore, it is useful to 
- study the parallel price trend in housing and food service input costs. Table 
V-3 shows dearly that the^^rend in room and board charges by college 
.auxiliary enterprises; at least since 1967, closely parallels the operating costs 
of transient hotels—a similar business. When more specific cost component, 
comparisons are sought, the. shortcomings of not having available separate 
data for room and for board charges are^apparent. Office of Education 
data^ give evidence that board charges as a percent of total room and 
board charges I) a ve declined from 63.5 percent in .1 96 1--G2, to 58.8 percent 
in 1966-67, to 5SJ- percent Jn 1971-72. lliis trend indicates that room 

' • Vrhi^cnastant dtjllar approach, using both lhe ^^l?.L. ., and a higher education ■. 
deflator, wasW usp.cl hy RtchaiPd Wy^ui in an knaly.sis of tuitjop pnce inflation. 
Soe, hihliograiTiliy. ^ • . . ' , . ^i j 

3 Kenneth A. Simon and Martin M. Frankcl, Projections of Educational Stat fics 
tiT 1083^84, 1974 edition, U.S. Department of Health, Education, and We fare, 
Office of Education, U.S. Government Printing, Office, Washington, 197o, 
pp; 108-.109^ • ' / 
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rates have increased fastero than board charges/The fairly modest rise- in 
food prices- fr<M 1967 to 1973 (4^4 percent annually) supports this possi- 
bility/HoweyHA^e extreme increase in fdod price5~-12 percent from July 
1973 to June' i974— should reverse this trend. 

One method of identifying the trend in costs associated with total room 
and board charges is to compute a price index for housing and food service 
inputs. Because of the heterogeneity of auxiliary enterprise operations 
among colleges and universities and because of severe data ligiitations, no 
attemptMs made here to obtain the accuracy or sophistication sought in 
coxnputing th| Higher Education Price Index (H£PI) or the Research and 
Development\Price Index (R&DPl). The index in column (11) of tab)e 
V-3 is comput\d on a fixed-weight, Laspeyres-typc formula based on sev^n 
inputs (expenditure categories) for college and university auxiliary enter- 
prise housing and food-service opei:ations. The expenditure categories ^d 
their assigned weights are as follows: wages and salaries, 48 percent; food, 
16 percent; furnishings, supplies, and housekeeping operations, 13 percent; 
rent, 8 percent; services, 6 percent; maintenance^ insurance, and taxes, 5 
percent; and utilities, 4 J>ercent. Expenditures for the purphase of goods and 
materials for resale other than food, and expenditures for amortization of 
principle and interest are excluded. The sources of the associ^ated price 
series for each expenditure category arc identified in foc)tnbtes 2 through 9 
of table V-3. The weights used are based on financial data for auxiliary 
enterprises clarified by object item provided by the University of Wisconsin 
System. _ ' ^ 

The seven components priced constitute the 'ma;or items purchased by 
colleges to provide student housing and food service. The index lacks detail 
however. For example, salaries- of administrative personnel are not priced. 
A more serious deficiency arises from presuming 'niitional averages from the 
extremely limited data base. The Wisconsin data report expen^itur^^s for all 
auxiliary enterprises (excluding purchases Of goods and material other than 
food, for resale),", riot just housing and food services, wTaich nationally ac- 
count for 57 percent of the total. The inclusion of these additional opera- 
tions distorts the expenditure pattern from wHat it would be for housing 
and food service alone. Furthermore, the pattern of expenditures in Wis- 
consin may possibly mclude some atypical elements not commonly found at 
most other colleges and universities. For these reasons, the derived housing 
and food-service budget used foi: weighting in index computation should, 
at best, b^. considered case data for illustrative purposes only. I 

With this understanding of its limitations, the housing and food-^^ 
input price index can be compared to student room and boar^^^rarges. 
From 1967 to 1974 the index increased 48.5 percent, while the average 
room and board charges for pubjic and private institutions increased 32.6 
percent. How can this difference be explained? ' 
Colleges and universities generally set room and board charges for the 
. entire academic year in the preceding late summer or early, fall. The index 



of housing and food service operations, on the other hand, is based on aver- 
age prices for the entire fiscal year. Although college administrators set 
charges based on projected costs, an institution cannot set rates too high in 
anticipation of future price increases and still remain competitive. It is 
likely that in most instances the trend in room and board charges lags be- 
hind the trend in input costs, and during periods of accelerating price in- 

^ creases this lag increases. This probably occurred when the June 1973 
report of 1973-74 room and board charges was evidently based on colleges 
expecting a cl?itinuation of the previously experienced 5.5 percent yearly 
increase in costs. In actuality, costs for housing and food service rose 7.8 
percent between fiscal years 1973 and 1974, The increase in costs last year 
and perhaps in previous years beyond what was expected, explains in part 
the differential between the room an^ food-service price index value of ^ 

, 148.5 for fiscal year 1974 and the index of room and board charges for 
that year of 132.6. ' ^ ' 

The differential can ^Iso be explained in terms of reduced need to use 
unrestricted current funds fo^ plant purposes. Provision is generally made 
in the budgetsiof auxiliary enterprises to -provide for future renewal, re- 
placement, or expansion of buiMings| arid equipment. In 1966-67 the excess 
of housing and- food service operating inconje over expenditures used for 
capital purposes was 12.7 .percent.'' This large proportion was required for 
•retirement of indebtedness and establishment of reserves associated with 
the massive construction programs in the r960's. Without such building pro- 
grams in the 1970's the need for such transfer of current income to plant 
funds hats diminished. In 1972-73 housing and food-service-operating in- 
come exceeded expenditures by 8.Q percent, jhis change in heed for plant 
funds permitted institutions to charge students proportionately less for room 
and board. If colleges and universities had maintained the 12.7 percent 
excess of incomd over expenditures in 1974, the index of student room and 
board charges would have been substantially:, higher than 132.6. 

Finally, the fact that colleges and universities are providing housing and 
fofod services more efficiently and ^economically should' be taken into afc- 

- count. In trying tp^hoRthe line on charges, institutions may have cut cer- 
tain services such as room. cleaning and passed the savings on to students: 
High-priced food items are probably no longer on most college' cafeteria 
menus. Most institutions now attempt to operate dormitories at full or near • 
full occupancy. These savings have undoubtedly resulted in a lower growth 
rate in housing and food service expenditures for the 1967-74 period than 

. rising costs would otherwise have required. 

In 1966-67, the last year this data detail was collected by the. Office of Educa- 
tion, auxiliary enterjsrise housing and food services revenues were, $1,397,329,000; 
expenditures were $1,240,329,000. U.S. Department 'of Health, Education/ and. 
.^''Welfare, Office of Education, Financial Statistics of Instituifdns of Higher Educa- 
Hon: Current Funds Revenues and Expenditures; I966'-67, U.S. Government Print- 
ing Office, Washington, D.C., 1969, p. 13. 
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Clearly, instit\rtr6ns have not increased room^and board chai|es as. rapidly 
as^the rise in associated costs might normally indjjpate. Although' not easily 
qJantified, the factors involved probably have been correctly identified;: viz, 
the inability of institutions to accurately predict recent extreme price 
.increases and set charges accordingly, reduction in .the need to transfer 
current fund income to plant funds for retirement of indebtednes:s and 
replacement and renewals, and moi*^ economic housing and food service 
with savings passed on to students in lower charges. 



112 , 



12 1 



TECHNfCAL BIBLIOGRARHy/ \ 



.Adelman, Irma and Zvi Grilicbes.s, "On an Index of Qiiality C|iange," Journal of 
the American Statistical Association, Vol, -.56, September 1961, ,p]:i^35-548; 

Mrymes, Phoebus J.; "Qn the Measurement of Price and Quality Changa:?;ifi^'Sdme 
Consumer iHapita I Goods," American Economic Review r Papers and Proceedings, 
Vol. 57, IViay 1967, pp. 501-^518. / \ . ; 

Fisher, Franklin M. and Karl Shell, The , Economic Theory of Price \jndicesi 
^eadernic Press-, New X^)rk, 1972, 1 17 pp. . ■> v> |, 

Fuchs, Victor -R'., The Serine^ Economy, National Bureau of Economic ReWrch, 
* Cc)lumbia University Press, New- Yorki,rJ968, pp.' 280./.'^ a. ,... , \\ 

Gavett, Thomas W,, "Quality and a Pure Price Ia;\dex," ""Monthly Labor FMiewy 
Vol 90, No. 3, March 1967, pp! 16-20. , . "\ ' 

Gilbert, Milton, 'The Problem" of Quality Gh"inges and Index Numjbers,*' Monthly 
.\ Labor Review^Vol No. 9, September 196}, pp. 992-997; "Quality Charige^- 
and Index Numbers; The Reply," Monthly Labor Review, Vo\. ^o. 5,>, 
May '^96 2, pp. .^44-545. ' * 

Gordon, R. J.. ''Measurement Bias in Price Indexes for Capital Goods," 7?gz;z>tti of 
Income, and Wealth, Series 17, fsfo. 2, June 1971, pp. 121-174. ' 

Griliches, . Zvi, "Notes on the Mea^surement of Price, and Quality Changes," in 
Models of Income Detention, Studies of Income and Wealth, Vol, 28, .Hlational 
Bureau of Economic Research, Princeton, New Jersey, 1964, pp. '301-304, 

- J-^-' ^ — ed., Price Indexes and Quality Change} Studies in New Methods of 
Measurement, Harvard University Press, Cambndjajej''iMassacIuisetts, 1971, 
^^87 pp. ^ , - ^ 

"Quality Change and Index Numbers: °A Critique," Monthly Labor 

Review, Vol. 85, No. 5, May 1962, pp. 542r-545. -V, 

Haistead, D. Kent, Statewide Planning in Higher fiducation, U.jS. Department of 
Health, Eduration, anS Welfare, Office of Educiationj U.S. Government Printing 
Office, Washington, D.C., 1974 . (Appendix B: "Higher Education . Price 
" Indexes") . / 

Hoover^jEthel D,, "The CPI and Problem.^ of . Quality Change," Monthly Labor 
Review, Vol. 84, No,. 1,1, November 1961, pp. 1175-1185. 

Jaflfe, .Sidney A., A .Price hidfi^ for Deflation of Acaden^ic R&D Expenditures, 
/NSF 72-310), ■ Naticfnal Science Foundation, U.l^"' Government Printing 
Office, Washington, D.C, 1972, 30 pp, 

. "The Statistical Structure, ojf the Revised CPI," Monthly Labor Review, 

■ Vol: 87, No. 8, August 1964, pp. 916-924: • 

and S. Mark Adelman, Development of a price Deflator for Biomedical 



Research (Phase I), and Procedures for Updating the Biomedical .R&D Price 
Indexes (Phase' IT), ,prepared for the I^ational Institutes of Plealth, Public 
Health Service by Westat, Inc. (Contract No. NOl-OD-2160),'''RockviIle, 
..Maryland, '1974, 76 pp. ' - 



■-12.2 



113 



Jasziy. <Jt*brge, "An Iriiproved Way of Measuring Quality Changes," Review of ^ 

Economic and. Statistics, Vol. 44. No. 8, August 1962, pp. 332-335. . 
Joint Economic (Joimni^tce,^Congres.s- of tSe XJnited States, Government '"Price 
Statistics, Hearings . . . January. 24, 1961, U.S. Government Printing Office, 
*Washington,^:C., 19ai, 526 pp. • 
Musgrave, John C, "The' Measurement of Price Changes in Construction," /our>i>a/ 
of the \imerican Statistical Association, Vol 44, No. 9, September 1969, pp. 
771-788.. . . V • , / 

Nicholsijn, J. L., "The Measurement of Quality Changes," E!conornic Jo^irnaL^fA — 

77, No 9, September 1967, pp. 512-530. • 
b'Neill, June, Resource Use in Higher Eduration, Carnegie Commission on Higher 
> Education, Berlceley, California, 1971, /appendix B: "Price Indexes for Instruc- 
^tlonal Operating Expenditures." ^ . , ^ ' 

Saujiill, Joh-n C, "A Chain Index Versus a.Fixed-Base Index for Mca^ring Ghangeso 
^in the 'Cost oi- Living;' Proceedings^ of the Business and Eco.homic'.Statistics 
'■'^ Section, A-nerican Statistical Association, December 1964, pp.y234-240; 
Shiskin, Julius, "Updating the Consui?k:r Price"' Index— an ' dvet view," ;^Vfonf/i7y 
Labor Review, Vol.. 97, No. 7, Jul/ 1974, pp. 3-20."-. . / ■ 
Triplett, Jack E., The Theory of Hedonic Qualiiy Measureinei' and lu Use in 
Price Indexes, U.S. Department /of Labor, Bureau of Ud o.' Statistics, U.S. 
Government Printing Office, Washington, D.C., 1971, 53/ pp.; "DetPrnlining 
•" (ke Efftjcts of Qu^ity Change on the .CPI,;y^A/on^/i/)' La$or J^e view, yol 94, 
No. May 1971,; pp. 27-32. / f '~ . ' ' . , ' 

XJ,S: Departintint of Laf)?)r, Bureau of Labor Statistics, BLS M<indbook of Methods, • 
! Bulletin . 1711, U.S. Government 'Printing' Office, Wsishington, D:Q,y 1911, 

r)7 pp.^ ' ' ' • / . / 

Wassennan, William,.. Edu&aUori-^-ics -an4-Qv^ Syracuse ^Univcrsit^ 

. Press, Syracuse, Npw-. York, 1963, 166 pp. ^ ; . * * . ^ "j. 

Wright, G. Ashley, ''Quality Changes and the Consumer Rdce Pndex," Proceeding 
' ■ ' of the Business and. Economic Statistics' Section, American IStatistical Associ- 
ation, December 1964,. pp. 231-234. . • - • 
Wynn, G.-Ricl^ard, "Inflation in the Higher Education Industry," ^Pro/^fiWona/ FiU, 
Voh 6, ^o.. 1, January 1975, -'National -Association of College ;and University 

• Business Officers, WasKington, DrC., 12 pp. * ^ / -- - - - ' • , 

Inflation Jndicators in Liberal ^ Arts Colleges, (.dissertation, ordfer no. 

^ 75-1399) Xerox Universily Gicrofilms, P.O. Box 1307, Ann Arbor, Michigan, 
1974, 338 pp. " • . 



S GOVERNMENT PRINTING OFFICE: I97e O S77~«80 



;ii4 



